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(54) Title: COLLECTIONS OF COMPOUNDS 

(57) Abstract 

A compound of formula 
(I), wherein: R2 and R3 are 
independently selected from 
H, R, OH, OR, =0, «CH-R, 
-CH 2 . CH2-CO2R, CH2-CO2H, 
CH2-SO2R, O-SO2R, CO2R. 
COR and CN, and there is 
optionally a double bond 
between CI and C2 or C2 and 
C3; R6, R7, Ra and R9 are 
independently selected from 
H, R, OH, OR, halo, nitro, 
amino, Me3Sn; Ru is either H 
or R; Q is S, O or NH; L is a 
linking group, or a single bond; 
O is a solid support; or where 
one or more of R2, R3, R6, 
R7 and R8 are independently: 
H-OVX-Y-A- where: X is 

CO, NH, S or O; T is a combinatorial unit; Y is a divalent group such that HY - R; A is O, S, NH, or a single bond and n is a positive 
integer. 
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COLLECTIONS OF COMPOUNDS 

This invention relates to pyrrolobenzodiazepines , to methods of 
synthesizing these compounds on solid supports, and to 
collections of these compounds. This invention further relates 
to methods for identifying and isolating pyrrolobenzodiazepine 
compounds with useful and diverse activities from such 
collections . 

Background to the invention 

Compounds having biological activity can be identified by 
screening diverse collections of compounds (i.e. libraries of 
compounds) produced through synthetic chemical techniques. Such 
screening methods include methods wherein the library comprises a 
plurality of compounds synthesized at specific locations on the 
surface of a solid support whereby a receptor is appropriately 
labelled to bind to and identify a compound, e.g., fluorescent or 
radioactive labels. Correlation of the labelled receptor bound 
to the support and its location on the support identifies the 
binding compound (US 5,143,854). 

Central to these methods is the screening of a multiplicity of 
compounds in the library and the ability to identify the 
structures of the compounds which have a requisite biological 
activity. In order to facilitate synthesis and identification, 
the compounds in the library are typically formed on solid 
supports. Usually each such compound is covalently attached to 
the support via a cleavable or non-cleavable linking arm. The 
libraries of compounds can be screened either on the solid 
support or as cleaved products to identify compounds having good 
biological activity. 

A particular class of compounds which would be useful for 
inclusion in screening libraries are pyrrolobenzodiazepines 
(PBDs) . PBDs have the ability to recognise and bond to specific 
sequences of DNA; the most preferred sequence is PuGPu (Purine- 
Guanine- Purine) . The first PBD antitumour antibiotic, 
anthramycin, was discovered in 1965 (Leimgruber et al . , 1965 J. 
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Am, Chem, Soc. , 87, 5793-S7QR. t • 

Chem. soc, 87, 5791-5793. Q - u ' 965 J ' Am ' 

SlnCG then ' a nurn^er of natural! 
occurring PBDs have been reoorf** * naturally 

have been developed to a ^ 10 r ^ 

1994 Che. p ° f (Thurston et al 

Chem. i?ev. 1994 43T-dfic;i „ . , *' 

. **' 433 465) - FamUy members include 

Brit., 26, 767-779. Che/n. 
■ 772, Boss ee al.. 1 992 Tecr.tearon. 48 75, ,,,, 

nrr ,KuBi ™ to et * j " 1980 j - 33 ; 

: ~ * « » <~— * - .... !„, ; 

Antibiotics, 29 9^_Qf;\ _ 

» . ... . ' 3 96> ' P° r °thramycin (Tsunakawa et al 1988 , 

Antibiotics, 41 i^ox ' yyy J * 

41 ' 136 6-1373) ( Prothracarcin (Shimizu et al I9fi, 
J. Antibiotics, 29, 2492-5<;m r 82 

2492 2503 ' Langley and Thurston 1987 t n 
Chem., 52, 91-Q71 . . ' J " 3B7 J - Org. 

97), sxbanomrcin (DC-102) (Hara et al 198S r 
Antibiotics, 41, 702-704; Itoh et al 1988 - , '' 
1281 • ^t^^iotics, 41 

1281-1284} , sibiromycin (Leber et al l 98 8 7 a ^ 
110 2QQ9 , QO ,, , ' 1988 J - Che/n. soc, 

HO, 2992-2993) and tomamycin (Arima et al i 972 , M . • • , 
25, 437-444). 2 J ' ^biotics, 

PBDs are of the general structure: 




ITl a L c T er ' ^ "* P ° Siti0n " < - 

degree of satH ^ C ^ ™« « «» 

the ^ (NH " CH( ° H,) " 9 "-—I— -thyl 

elLtr 2i N10 " C11 P ° SUi0n WMCh is 

electrop hl lxc centre responsible for alkylating DNA All of ». 

known natural products have an (S, -confiour.r • 

rn„ . . configuration at the chirai 

Clla position which provides them with a rioht- h „ I 
viewed from the C ri„ n , j, right-handed twist when 

the C ring towards the A ring. This gives them ^ 
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appropriate three-dimensional shape for isohelicity with the 
-nor groove of B-form DNA , lea ding to a snug f it at the binding 

3 u hT ^ Antibi ° tiCS ^ ■ N ew vor" 

PP. 3-11 ; Hurley and Needham-VanDevanter , 1986 Acc. Chen. Res 
». 230-237, . Their abilifcy tQ fQrm ^ adduct ^ ^ min -es. f 

groove, enables the, to interfere with DNA processing, hence 
their use as antitumour agents. 

Disclosure of «-h« T nvpnM „ n 






R 9 


L 




\ 






R? 










Re 


0 



OR 




(I) 



wherein: 

R, and R, are independently selected from: H, R, OH, OR, =0 
=CH-R =CH„ C H a -CO,R, C H,-CO,H. CH,-SO lR , 0-SO a R, CO,R, COR and 
and there rs optionally a double bond between CI and C2 or C2 and 

R«» Rj, R, and R, are independently selected from H, r. oh, 

0 ( CH r'n nitr °' amin °' Me,Sn '' ^ * ^ * t09Sther f «- * ^oup 
u ~ <<~ H a) p -0-, where p is 1 or 2- 

Rii is either H or R; 

Q is S, O or NH; 

L is a linking group, or less preferably a single bond; 

O is a solid support; 
where r is a lower alkyl group having 1 to 10 carbon atoms, or an 
alkaryl group (i.e. an alkyl group with one or more aryl 
substituents) preferably of up to 12 carbon atoms, whereof the 
alkyl group optionally contains one or more carbon-carbon system 
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or an aryl group , preferably Qf 

optionally substituted bv mo at0n,S; and " 

-oups, ana optionllly c ^ « 

which may form part P 0 ° or L T S 0118 ^ h6ter0 — 

-ere one or m0 re — *nd 

be independently x-Y- A -. ^ !' " ^ "* *' may alternatively 

or oh, where z is either or re a x n ;; r selected -coz<. SH , 

either OH or an acid protecting « ^^ecting group , z . 

^t HV . R, and A is \ ^ LT' / * * -up such 

10 ' WH ' or a single bond. 

chain, .... . 0 . * «l~«"d , nywh „« ln tha 

«oup. pr. £ . r(lbly o£ 9 ' 10 10 «»». or .„ , ralkyl 

20 Preferably of „ p to 12 " ™ rb ° n ~ " Tyl group, 

- - ^ hrtto : ir:; ::;r iiy sub — - 

Preferred that R a„ a m „ ' ™ "" r ° '""P"' » is „,« 

i-r , %1 otoup tavi ;,* " r"*"" — «- ««- . 

substituted bv o„. ,tOM optionally 

y "* or "ore b«lo, hvdrm™ 
" « is Particularly PI „« red th „ « .roups, 

straight „ b „„ ched " *™ u "=»«»»tutea 

— rably ! to a „ a J J" - -„ 0 , „, 

«W. ethyl. propyl , L sele la T e ' 3 ' 

and ethyl. y selected only from methyl 

30 

Alternatively, r r d 

-reotea fro r group, 7, l"'^ * ta *— Uy 

characteristics, following structural 

(l) an optionally substit-Mr-r^ u 
35 (ii, „„ . Y SUDstl tuted phenyl group; 

«"» an optionally substituted -them,. 

tcu ecnenyl groun; 
<»« on ethenyl group ^ _ ^ ^ 

"™ " "* -™ * -ety-coual TOtl y , tUchM „ . 
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compound which is capable of reducing 

Parts of the compound. Samples of elecfcron g 0ther 
carbonyl and ester groups. Cyan °' 



The term -nitrogen protecting group- has the meaning usual in 
synthetic chemist-™ ^= - • , ~**«g usual in 

It mMn 1Stry ' P art ^ularly synthetic peptide chemistrv 

It means any group which may be covalently bound to th 
atom of any arouninr, ~r the ni trogen 

any groupmg of the molecule, particularly of the ™< 
grouping, and permits reactions to be carried out upon th e 
molecule containing this protected grouping 

Nevertheless, it is able tQ be ^ - -oval. 

without affecti no t-h c - ■ , "-"-"-rogen atom 

arrectmg the remainder of the molecule Suit a h 1e ■ 
protecting around fnv Suitable amine 

g groups for the present invention include Fxnoc (9 
fluorenylmethoxycarbonvl) Nh™ ia ■ 

Teor „ ,. . / «onyl), Nvoc (6-nitroveratryloxycarbonyl) 
Teoc 2-trimethylsilylethyloxycarbonyl), Troc (2 , 2 , 2 _ ' 
richioroethyloxycarbonyl), Hoc (t-butyloxycarbonyl, , CBZ 
(benzyloxycarbonyl), Alloc (allyloxycarbonyl) and Psec ( (- 
Phenylsul P honyl,ethyloxycarbonyl,. other suitable group are 
described in Protective Groups in Organic Synthesis T Gree „ 
P Wuts, published by Wiley 1991 „>, • v, • ^ 
reference. iS incor P-ated herein by 

The term <acid protecting group- has the meaning usual in 
synthetic chemistry. lt means any grQup ^ " 

wxth any carboxylic acid moiety of the molecule, L perl s 
reactions to be carried out upon the molecule containing 
Protected grouping without its removal. Nevertheless, L 
carboxylic acid moiety is able to be regenerated withou 
affecting the remainder of the molecule. Suitable acid 

0 CH CH n9 0 r UPS inClUde 6SterS ' SXamPle — -d - 

0 CH,-CH,. other suitable groups are described in Protective 

Groups in Organic Synthesis t * ~ 

Wiley, 19 91 . ^ P WutS ' Polished by 

It is preferred that in compounds of formula X, if one of R,, R 
R«, and R. is to be Y v a «-u ■ . J ' 

X-Y-A- and " " either *> ° r tha * is 

x Y A , and more preferably it is R. that is X-Y-A- . 
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In compounds of formula. T ^ ■ 

rormula i, q 1s preferably o anr. » 
preferably H, Me or et c *" ls 

D • 0re P re ferably H or Me» 

13 ^ferably H or R, more preferablv „ Inde ^ently, 
preferably H and r • Preferably H or Me, r, is 

y and r, ls preferably an 
Preferably methoxy or ethoxv r, ^ 9r ° UP ' aad more 

and Rj are H. ^ " " fUrther Preferred that Rj 

« there is a double bond in the pyrrolo _ . . 
between C2 and C3 . Pyrrolo c ring, lt is pr efe rably 

A second aspect of the invention relates , 

I as defined in the first a, compounds of formula 

or more of R„ Rj R p f Ct ° f the inv ention except that one 

R " and • are independently: 

15 where: H- (T) 0 -x< -y-a- 

Y and A are as defined in the ei™* 
invention; lrSt aspect of the 

x ' is CO, NH, s or 0, ; 
T is a combinatorial unit; 
and n is a positive integer. 

in compounds of formula I according to the 

Preferred that R 3 and/or R are f " U is 

3 a " a/or R. are independently.- 

25 H ~(T) 0 -X'-Y-A- 
It is preferred that X' is either CO or NH 

from 1 to 16, and more preferab! , * preferabl V be 

^v- * Preterably from 3 to 14 t.- i 

preferred that it is r „mm, • , " ls also 

R « which is H-(T)„-X'-Y- A _. 

30 A third aspect of 

Pect of the present invention relate ^ 
formula XI: relates to compounds of 
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preferably made from a compound of formula I as described in the 
first or second aspect of the invention by removing the compound 
of formula II f rora the solid support by cleaving the linking 
group L, where R„ r„ R „ R? , R>< and ^ arg as ^ ^ 

first or second aspect of the invention. 

A fourth aspect of the present invention is a method of making a 
compound according to the third aspect of the invention from a 
compound of formula I as described in the first or second aspect 
of the invention by removing the compound of formula II from the 
solid support by cleaving the linking group L. 

A fifth aspect of the invention relates to a compound of formula 
II as described in the third aspect of the invention for use in a 
method of therapy. Conditions which may be treated include gene- 
based diseases, including neoplastic diseases and, for example 
Alzheimer's disease, and bacterial, parasitic and viral 
infections . 



in accordance with this aspect of the present invention, the 
compounds provided may be administered to individuals 
Administration is preferably in a "therapeutically effective 
amount", this being sufficient to show benefit to a patient 
Such benefit may be at least amelioration of at least one 
symptom. The actual amount administered, and rate and time- 
course of administration, will depend on the nature and severity 
of what is being treated. Prescription of treatment, e.g 
decisions on dosages etc., is within the responsibility of 
general practitioners and other medical doctors. 

A compound may be administered alone or in combination with other 
treatments, either simultaneously or sequentially dependent upon 
the condition to be treated. 

Pharmaceutical compositions according to the present invention, 
and for use in accordance with the present invention, may 
comprise, in addition to the active ingredient, i.e. a compound 
of formula II, a pharmaceutically acceptable excipient, carrier 
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buffer, stabiliqor or- ~*-u 

precise nature of the carri or ^ anient. The 

«* »„« of ^imL^r h r er *" erui " ni *— - 

^ixuiscration, which mav be n-r^i ~ i> 
.... cutaneous, subcutaneous or int ~ * 

Pharmaceutical compositions for oral administration k 
tablet, capsule, powder or liquid ^ ^ ^ ° n «Y ^e in 
solid carrier or an a ^ tablet may comprise a 

derail, oomp^Y ^JTl^^ 
-al or stable oils" ~ ^ ~' 

I s ;::: : ic : ;r; s °— — - 0^1:;^ 

solid carrier such as gelatin. PSUlSS ^ * 

For intravenous, cutaneous or subcutaneous injection or 
injection at the site nf • • ueccion, or 

•» i» the for™ o£ a ! *" 1,C "°°' th = in^edi.st „ iu 

"hi* is joi» fre r : : y acc,ptabie •» 

S t,Mu ty ™; : vr has suicable pH - -a 

inose of relevant skill i« f-w 

=u lMb i e . 01 „ tl0M u aku in the «• t o 

-oh as s „ al>m caooianZZ T K ™ Ple ' " 0t ° niC veh " Us 

Injootion p le "" > "- Rln9et ' s '"ieotioo or Laotatsd 

-u— «. o„a/oo oo-ao aaaitives My te incl ^ -:;- requlcea 

A Sixth aspeoo of the pssssno invention ssists, to ths „ss of s 

ion in the p " p " ati » - • - - L 

treatment of a opnp-K a o Q ^ ^ . tIie 
viral infection 1 " ° r * P-asitic or 

relation : :: f J"; h PreParati ° n ° f * is descrihed in 

n to the fourth aspect of the invention. 

prepL r in er aSPeCtS ' * inVenti ° n PrOVides ««— - for 
Preparing compounds according to the first 

the present invention. MC0Bd aSP6CtS of 
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Solid supp ort- 

The term 'solid support' refers to a material having a rigid or 
senu-rigid surface which contains or can be derivatized to 
contain reactive functionality which can serve to covalently link 
a compound to the surface thereof. Such materials are well known 
in the art and include, by way of example, silicon dioxide 
supports containing reactive Si-OH groups, polyacrylamide 
supports, polystyrene. supports, polyethyleneglycol supports, and 
the Ixke. such supports will preferably take the form of small 
beads, pins/crowns, laminar surfaces, pellets or disks. Other 
conventional forms may be used. 

Linker oroun 

The linking groups preferred for the present application are ones 
whxch contain at least one covalent bond which can be readily 
broken by specific chemical reactions, or other changes (e.g 
light or a P H change) , thereby providing for liberation of 
compounds free from the solid support. The chemical reactions 
employed to break the covalent bond are selected so as to be 
specific for the desired bond breakage thereby preventing 
unintended reactions occurring elsewhere in the molecule. The 
linking group is selected relative to the synthesis of the 
compounds formed on the solid support so as to prevent premature 
cleavage of the compound or its precursors from the solid support 
as well as to avoid interference with any of the procedures 
employed during synthesis of the compound on the support. 

Examples of linking groups are set out below (shown as available 
form), along with suggested cleavage method(s) for the linking 
group. These groups are commercially available or have been 
reported in the literature. After conversion to the appropriate 
chloroformate, for example by reaction with triphosgene in the 
presence of pyridine, they can be used to attach to anthranilic 
acids (for use in providing the protected A- rings of 
pyrrolobenzodiazepines) via carbamate linkages. Some resins, 
e.g. p-nitrophenyl carbonate Wang resin may couple to the 
anthranilic acids without need for intermediate transformation to 
the chloroformate. 
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Cteavaqa P^h;^^ 



0- h n ' Vv0 vy no ! 

J! J n hv photolysis [1] 



MeO* 

OH 




Pd(0), Nuc. [2] 




mCPBA/base {31 




base [4J 




DDQ or dU. TFA [5J 




OH 



TBAF [6] 




\, f^^K. ^ w 
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8934 (1997) . 

5. (a) Albericio, F. , Giralt, E. , Eritja, R., Tetrahedron 
Letters, 32, 1515 (1991). 

(b) Albericio, F. , Robles, J. , Fernandez -Forner, y. , Pa i 0 
C Celma, E., Pedroso, E. , Giralt, E. , Eritja, R. , Peptides 
1990, Proc 21st Bur. Pept. Symp., S134, (1991). 

6. Mullen, D. G, Barany, G . , "A New Fluoridolyzable Anchoring 
linkage for Orthogonal Solid-Phase Peptide Synthesis: Design 
Preparation, and Application of the N-(3 or 

4) - [ [4- (Hydroxymethyl)phenoxy] -tert-butylphenylsilyl Jphenyl 
Pentanedioic Acid Monoamide (Pbs) Handle", J. Org. Chem 53 
5240 (1988) . 

7. Dressman, D.A. , etal., Tet. Letts., 37, 937 (1996). 
All these documents are incorporated herein by reference. 

Combinatorial Tinih 

The term 'combinatorial unit' means any monomer unit which can be 
used to build a chain as shown in a compound of formula I as 
defined in the second aspect of the present invention, or a 
compound of formula II, when derived from a compound of formula I 
as defined in the second aspect of the present invention. The 
chain is usually attached to the PBD core by a joining group 
through the pro N10 position. Examples of molecules suitable for 
such chain building are found in Schreiber et al. (JACS, 120. 
1998, pp. 23-29), which is incorporated herein by reference. An 
important example of a unit is an amino acid residue. Chains may 
be synthesised by means of amine-protected amino acids. Fmoc 
protected amino-acids are available from a number of sources, 
such as Sigma and NovaBiochem. Both natural and unnatural amino 
acids can be used, e.g. D- and L-amino acids and heterocyclic 
amino acids. In particular, heterocyclic amino acids of the type 
found in the construction of netropsin and distamycin are of 
interest because of their DNA-recognition properties. 

Amine units can be used to make up peptoids: see Soth, M.J. and 
Nowick, J.s. 1997, unnatural oligomer libraries, Curr. Opin, 
Chem. Biol. 1, no. 1: 120-129; Zuckermann et al., 1994, Discovery 
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of Nanomolecular Ligands for 7 -Transmembrane G- Protein Coud1 „ 
Receptors fro, a Diver se N- (Substituted) glycine ^ • ^ ^ b 
Journal of Medicinal Chemistry 37- 2678 85 p . ^ 
a2 1996 Qvn.v, • 2678-85; Figl 10 zzi, GMR et 

lyye, Synthesis of N-substi t-m-^ 

to 267 , " " irT/'r: Libr ° ries ' 

reptoids: A Moaulsr Approsch to ' ™' K - J ' " 

Sd. 6BA, 89-9367-71. ""covry. P„c. „„. ^ 

reference * d ° OU ° e,ltS °" berein by 

Other confrinatori.l units include ^ p 

S 6 T7' 2 "' " ESh ° 1 "" - X993 3 65 

»6, M Es bol, « JJCS , ^ Brawn et aj' 

oUgoure.S: K Burgess, « „ 78 ".' 

Unnat-nr^i D ■ u ^ n ^se Synthesis of 

Unnatural Bxopolymers Containing Repeating Urea Units Am 

Xnt. Ed . aarl 34, no. 8:907; K Burgess, et al 1997 
Phase Synthesis of Oligoureas; Journal of «,„ , * 
Society 119- . ^urnal of the American Chemical 

Science) ; .obn Wiley and Sons 2.T^ ta tT^T 'ST 

1996. The Soli a Pn.s, syndesis o£ ■.-Ubyle.rbess.te 
oHgo«ers. Tet „^„„ Iett . r , „ „ o 

aocu»„ts .re incorpor.tea herein by reference. 
A type of ccnbin.torisl -t o£ p „ cicnl „ r Ml 

es, these are of general formulae in a and lii b: 




(Hla) 




wherein R,, r R,, R „ A and V are as defined in the first aspect 
oz cne invention a' v# 

possible group, Z a v lndePe ° den " y s ^«« '» the 
scoops for A ,„a Y rsspsotivsly. In orasr for such 
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combinatorial units to be added to the combinatorial chain, they 
may be added in their protected for, as shown in general formulae 
IIIc and Hid: 




(life) 




where R„ R 6 , r „ a , y , a . and y . ^ ^ ^ 

R„ are as defined in the first aspect of the invention, and R 
is a nitrogen protecting group, it is possible that the 
combinatorial units may remain in their protected form until the 
compound has been cleaved from the solid support, or until any 
other components of the compound have been deprotected. 

The present invention relates to libraries, or collections, of 
compounds all of which are represented by a single one of the 
formulae I or II . The diversity of the compounds in a library 
may reflect the presence of compounds differing in the identities 
of one or more of R„ Rjf r,, r „ ^ ^ and Q and/Qr ^ ^ 

identities of the combinatorial units T (when present) . The 
number of members in the library depends on the number of . 
vanants, and the number of possibilities for each variant For 
example, if it is the combinatorial units which are varied, and 
there are 3 combinatorial units, with 3 possibilities for each 
unit, the library will have 27 compounds. 4 combinatorial units 
and 5 possibilities for each unit gives a library of 625 
compounds, if for instance there is a chain of 5 combinatorial 
units with 17 possibilities for each unit, the total number of 
members in the library would be 1.4 million. A i ibrary may 
therefore comprise more than 1 000, 5 000, 10 000, 100 000 or a 
million compounds, which may be arranged as described below. 

In the case of free compounds (formula II), the individual 
compounds are preferably in discrete volumes of solvents, e.g in 
tubes or wells, m the case of bound compounds (formula I) the 
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individual compounds are preferable k * 

o ~ P^ererably bound at discrete ir^-- 

e.g. on respective mno/ crece locations, 

-pounds may 7lrZ r™ ^ b6adS - lib ^ of 

for the llbrary L l y I 0 ! 3 Plate WhlCh 13 ° f * si 2e 

library is larae il " the «*r of ^ of the 

Y is large, it ls preferable that each wpH 

contains a number of relate , 0n 3 Plate 

or related compounds from thf> hk.-» 

6 - Llbra ry may be presented in othor- <w 
well-known. 6r forms that are 

A further aspect of the present invention is a merh „ , 
preparing a collection or- i -k d ° f 

above, xf the Zerll °7 °' C °~ s - bussed 

-its, then the Z T * *" —-tori* 

n Lne library may be synthesis -u 

step bein, intsrposed by . ^^Jlll ™ «* 

substituent group, th. UK. ue htor, ls „ tte 

or k . y ta^au*, which al „ r « * 

25 .ubsliwent pact.™, . "«"«»««,, 

The Pr.sent invention al so rel« es „ . TCthod o£ 
compounds of formula it f-« a- screening the 

compound. discover biologically active 

compounds. The sr-r^on-;^ ~ , 

interaction * * " Can be to — es. the binding 
interaction with nucleic acids, e.g. DNA or HNA or oL., 
to assess the affect nf Proteins, or 

ne attect of the compounds against protein- D r-nt-o- 
nucleic acid-protein interactions e a * r °' 
with E2P-1, or estreat transcription factor DP-i 

estrogen receptor 17^ ^ ^ 

gen receptor (a 66 kd protein which function* ao v. 
activated transcription factor rh« unctions as a hormone- 

^ X1 factor, the sequence of u h^v, • 
published in the art- * * • ot whlch " 

ea m the art and is generally available) 

can be carried out by bri™<™ ^ 6| ' The ^ening 

contact with individual ^ nM ~>^« -to 

individual compounds or the arrays or libraries of 
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individual compounds described above, and selecting those 
compounds, or wells with mixtures of compounds, which show the 
strongest effect. 

This effect may simply be the cytotoxicity of the compounds in 
question against cells or the binding of the compounds to nucleic 
acids, in the case of protein-protein or nucleic acid-protein 
interactions, the effect may be the disruption of the interaction 
studied. 



Protein-protein interactions can be measured in a number of ways, 
e.g. FRET (fluorescence resonance energy transfer) which involves 
labelling one of the proteins with a fluorescent donor moiety and 
the other with an acceptor which is capable of absorbing the 
emission from the donor; the fluorescence signal of the donor 
will be altered depending on the interaction between the two 
proteins. Another method of measuring protein-protein 
interactions is by enzymatic labelling, using, for example, 
horseradish peroxidase. 

The screening process may undergo several iterations by selecting 
the most active compounds, or groups of compounds, tested in each 
iteration; this is particularly useful when testing arrays of 
wells which include mixtures of related compounds. Furthermore, 
if the wells contain compounds for which only a subset of the 
combinatorial units, or substituents, are known, but the rest are 
randomised, subsequent iterations can be carried out by 
synthesising compounds possessing the selected known (and 
successful) combinatorial unit, or substituent, pattern, but with 
further specified combinatorial units, or substituents, replacing 
the previously randomised combinatorial units, or substituents, 
adjacent the already known pattern; the remaining combinatorial 
units, or substituents, are randomised as in the previous 
iteration. This iterative method enables the identification of 
active members of large libraries without the need to isolate 
every member of the library. 

A further feature of this aspect is formulation of a selected 
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compound or selprt-^ 

-rriers or diluents. 8 Phar — icall y 

acceptable 

A further aspect of the Dresen . . 

^pounds of forrnula IX ~ ; nV6ntion -^tes to the use of 
«- disruption of an de " -Nation 

Action of the seance anT t0 «*• 

-ed to selectively Mnd " " ^ * 

its function. ^entif le d sequence, and thus disrupt 

Compounds of formula „ can 

to ascertain the biological funcr • Lionel genomics 

Peking this biological actLn IV'-^^ 1 ^ * 
invention. " lniS 13 a further aspect of the 

Synthesis MPhhn/i. 

A ^ Step in a preferred route to comn „ 

cyclisation procedure to orod ° f f ° rmUla 1 is a 

e co produce the R-<ri^~ 

of an aldehyde (or functional equivalent T lnV ° 1Vin9 96nerati ° n 

- —ion, and attack thereon ^^Z^ * 





R. O r-Hj 




25 



The -masked aldehyde- - CPQ ^ be 

-y be cyclic, in which case ^ ^—1, which 

Alternatively, it ^ be an * -olves un.as.ing. 

reaction involves oxidation e a t 1Ch C3Se the 

oxidation) . ' -9 - by means of TPAP or dmso (Swern 

The masked aldehyde compound can be Dro d u , k 
corresponding 2-substituted pyrrolLTn * C ° ndens -g . 

acid: Pyrrolidine with a 2-nitroben Z oic 
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R 9 

rS 


1 P. .Q 

/nh y 


R, 




rr 




R. 


o / 
R> 



The nitro group can then be reduced to -NH, and reacted with a 
suitable linking group attached to a solid support, e g a 

chloroformate, which thereby links the structure to the solid 
support . 

A process involving the oxidation-cyclization procedure is 
illustrated in scheme 1 (an alternative type of cyclisation will 
be described later with reference to scheme 2). 





+ 2 




la 




Scheme 1 



If R X1 is other than hydrogen, the compound of formula I, may be 
prepared by direct etherif ication of the alcohol la. Compounds 
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with Q =s can be prepared by treatment of the 
alcohol ia with R sh „ ^responding 

wicn r u sh # and a catalyst (usual lv * t . 
ai n \ "n \u^uaxiy a Lewis Acid c.^u 

as Al 3 o 3 ) . For compounds where O-NH the 

«.« in3 „ w e.g. r h n 0 «; tep r by 

■ alcohol „ „ omslly „ ith , cataiyst J r= ^ S 

Exposure of the alcohol B t- — 

(TPAP, /N-methylmorohoi tetrapr0 ^«um perruthenate 

raecnyimorpholine -oxide (NMO) over A4 oj 
option ,oco„pa„ led by spontanems i^T * * '» 

P.rttc„l, rly co„ve„ lmt (or « scal « raa c"ons , " 
Proves s »p eri o r f „ lar „ r acale 'J^» ^ 

J " ly in solution, with t-h<= n.i.i 
attached to a sol.,, «„ linking group L 

This reaction is oener-n • chlo "cte functionality. 

— - pyriam. ~ " * y T.T- "J " ^ ° £ * *- 

(e.g. et 0'C) . -WivUnt.) at , low tcper.ture 

«. *e y »in„ alcohol „ „ y be pceparea 

. res t of the molecule int-^t- t?~ 

E with tin (id eMn •„ . P ° r exam P^, treatment of 

cm (ii) chloride xn a suitable sol > 

-thanol, generally affords> removal of LtT 

the desired product C in high yield. 

tT:™ to hym/ ^ — . - Production of 
— Jr ™:;:v:::tz r possibie c - — 

Either in the ring itseIf , or in R or R ) ^ 
be unsuitable. ^ R,) ' thls technique may 

The nitro compound of formula E may be n ret)ar p fl x 

ay oe prepared by coupling the 
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appropriate o-nitrohenaoy! chloride „ . ^ ^ 

e.g. r„ the pteseno « o£ K _ c0 _ >e ^ ^ > ' 

c„ of foOTuU , cs „ be cMdUy pteMrsd J • 

The Ketone rotenteoiete o.„ aiso he edited h y conversion to 
the enol trrfl.te for use in pelladi„n,-.eai.ted coupling 
reactions. y 
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The o-nitrobenzoyl chloride is synthesised from the o- 

nitrobenzoic acid for 

a (or alkyl ester, after hydrolysis) of formula 

WhlCh ltS6lf 15 f«- vanillic acid (or alkyl 

ester) derivative H. Many of these are commercially available 
and some are disclosed in Althuis. T.H. and Hess, H.J., a 
Medicinal Chem. , 20(1), 146-266 (1977). 

Alternative CvnliQ,H^ f.grh^o 




^3 R 2 




+ Z 



: -«--o 




la 



Scheme 2 

in scheme 1, the final or penultimate step was an oxidative 
cyclisation. to alternative route, using thioacetal coupling, i s 
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shown in scheme ? m~ 



The thioacetal compound may be DreMre , 

5 the thioacetal protected c ri r ^ *" SCheme 2: 

^ucected C-rmg [prepared vi* * 

method: Langley, D.R. & Thurston Q J * ^ 3 ^-ature 
91-97 (1987)] i s COUDled , ^ ' J - ° r9ramc Chemistry, 52, 

alkvi , hS °- nitr ^en 2 oic acid (or 

alkyi ester) G using a literature procedure th 

compound cannot be reduced h u , P The resulting nitro 

- thioacetal group, ^Tt^^^^ ^ °< *• 
-ord the amine. This is * " ™ ^sed to 

-th a chloroformate or acid e^L. 1 h \ If * " 
mtrobenzylchloroformate. 

15 Acetal containing c-ring S can be used as an alternat" • 

type of route with den™* . alternative in this 

including the use of l " lnClUdin9 ^ ™ h °**' 

use of Lewis Acid conditiong (see exampie ^ 

In the above synthesis schemes n, Q , . 

the solid s „ pport tL. L T CO " , '°»° ds •« "teched to 

wore. This is preferred if the suhoU* 
Sroups such as alkoxy or nitro On rn .7 SUbStltUents a " 

^oups such as alkvl^r T subs tituent 
«-« as aikyl or alkenyl could be art*** *. 

after the coupling of th* , the A " rin3 

« -y be achieved £ J f 177^ ^ ^ **• 
-ups, such as ^ ^ * ^ ~ le 

An alternative synthesis route (as in p 

4 and 5) is to attach ». Examples 3 and 4 - figures 

attach the component which win <=„ 

° the soli « -PPort at the pro NIC position * ^ ^ t0 

component which will form tne c ^ bef0 ~ **** the 

Embodiments of the present invention will now be described h 

of example with reference to ^ described by way 

invention; co-pound .ocordiog to the 

"r:::„:L; ; ™ s — £ - — ~ » 
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Figure 3 is a synthesis scheme for an intermediate in the 
synthesis of a compound according to the invention- 
Figures 4 and 5 are synthesis schemes for further compounds 
according to the invention; 

Figure 6 is an HPLC time course for cleave «* .v, 

by the scheme shown in fig Ure 2; ' ^ — 

Figure 7 is a graph which illustrates the results shown in fi gure 

lair; \t S 3 9raPh iUUStrati ^ the cytotoxicity of the compound 
made by the scheme shown in fi gure 2; and 

Figures 9 - 12 are a synthesis scheme for further compounds 
according to the invention. 

General Mefhnrlg 

Melting points (mp) were determined on a Gallenkamp P1384 digital 
melting point apparatus and are uncorrected. infrared (ir, 

r c an r d a r e jr orded usins a pe ^-^ ^ s PSCti:ophotometer _ 

H- and C- NMR spectra were recorded on a Jeol GSX 270 MHZ FT- 
NMR spectrometer operating at 20°C + /-1°C. Chemical shifts are 
reported in parts per million (5) downfield from 
tetramethylsilane (TMS) . Spin multiplicities are described as: s 
(singlet), bs (broad singlet), d (doublet,, dd (doublet of 
doublets), t (triplet,, q (quartet), p (pentuplet) or m 

303^ et) ' M3SS SPSCtra <MS) r6COrded ^ a 

303 GC Mass Spectrometer (EI mode: 70 eV, source 117-147°C> 

Accurate molecular masses (HRMS) were determined by peak matching 

using perfluorokerosene (PFK) as an i^ D „,, 

1 ' as an internal mass marker, and FAB 
mass spectra were obtained from a 

glycerol/thioglycerol/trifluoroacetic acid (1:1:0.1, matrix with 
a source temperature of 180'C. Optical rotations at the Na-D 
line were obtained at anient temperature using a Perkin-Elmer 
141 Polanmeter. Analytical results were generally within ♦ 
0.2% of the theoretical values. Flash chromatography was 
Performed using Aldrich flash chromatography "Silica Gel-60" (E 
Merck, 230-400 mesh, . Thin-layer chromatography (tlc, was 
performed using GF„. silica gel (with fluorescent indicator) on 
glass plates. All solvents and reagents, unless otherwise 
stated, were supplied by the Aldrich Chemical Company Ltd. and 
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-ere used as su Pplied „. 

solvents were prepared fay ^ ^ ^-tion. 
a-osphere in the pn J^ -der a dr y nitrogen 

were stored over 4A m ol ecular Z d ^ a 3 ent, and 

5 ether refers t« ^ V6S or sodi "n. wire P Br . , 

rerers to the fraction boil,™ . , Petroleum 

1 D01 -Ung at 60-80°C. 

y ^azepme products 8 anrt i-j 
solution by erpo su „ to ^ 8 » «r. obtain in 

' Pr °"°" s conversion of the J' , °"! « °>" ».v.ien g th 

-"tun to thi, PhotoiabiiT I' "° *-». ■» 

" ""^notion o£ PBD iL^^ Unk " 8 ^ ». 

The bead bound PBDs , ^ u 

Prepared by oxidation of the ort "speetiv.ly, „«, 

» sordine ^ « ~ 

•«* as TPAP/nmo, the Pes, Marti Sizing ayata»a 

chloride,**, 1Slrera oxidation LIT"' ^ 

« • - Pti„ry alcohol „ ~ ^ ,aee exa^e 

-PH„, of tbe bead bound anthrani c " *" 

Pyrrolidine methanol 5 sltemr . , ldS * " d " « 
hh^chyleUyiox^thy — «,. 4 „. 2 . t . 
nnthranili. acld * * h >*^ <»U» to the bead-bound 

«~ -t the pro-cpoau o™r "J '^"^ - - C- 
olefination. Plw ,„ v r . „ *" v "' £ « «Mpl.. 

- — by rcrr:i~ uo acias * - » 

«"da (over <o a»thr„il io aoidaTe «nthr.„ iU c 
fe n-nitrobenay^^o^for^te eaT 77"^ ' VailM " » 
««- «» oo^erclally available "el , T * 
«iphoe 9 e„e in the presenc , o£ ^ -» 
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Example 1: Synthesis of the Resin-Bound C7-lodo-PBD Carbinolamine 
(7) (Figure 1) 

OrthQ-nitro benzyl ch]nrnfnr-n , a te Rpsin { ■> 

Hydroxymethyl-photolinker NovaSyn TG resin 1 (0.2 g, 0.24 mmol/g 
loading) was placed in a vessel, fitted with a sinter. 
Dichloromethane CH,C1, (3 mL) was added and the vessel shaken for 
30 minutes. The suspension was then cooled to o'C before adding 
triphosgene (0.15 g, 0.5 mmol) in CH,C1, and pyridine (40 jiL 0 5 
mmol), and the vessel allowed to shake at room temperature for 16 
hours. The chloroformate resin 2 was collected by filtration and 
rinsed with CH,C1 2 (2 x 5 mL) and MeOH (2 x 5 mL) , and dried in 
vacuo. IR (reflectance, cm" 1 ) : 1700 (C=0) . 

Attaching Iodinat-P^ A-Ring t-r, f orm rP ^ n { A 
Dichloromethane CH,C1, (5 mL) was added to resin 2 (0.048 mmol) 
and the vessel was allowed to shake for 30 minutes. The 
suspension was then cooled to 0°C and a solution of 
iodoanthranilic acid 3 (0.13 g, 0.48 mmol) and pyridine (40 til) 
in NMP (2 mL) was added, and the vessel was allowed to shake at 
room temperature for 16 hours. Resin 4 was then collected by 
filtration, rinsed with CH,C1, (2x5 mL) , NMP (2x5 mL) and 
MeOH (2 x 5 mL) , and dried in vacuo. HPLC analysis after release 
of iodoanthranilic acid by irradiation indicated that 58% of 
available sites had been carbanoylated. IR (reflectance, cm" 1 ): 
1750-1650 (CONH) . 



Attaching Pvrrnln C-Rina to from resin 
Dimethyl formamide DMF (5 mL) was added to resin 4 (0.036 mmol) 
and the vessel allowed to shake for 30 minutes. Pyrrolidine 
methanol 5 (40 (il, 0.36 mmol), TBTU (0.12 g, 0.36 mmol) in DMF (1 
mL) and DIPEA (65 (il, 0.36 mmol) were added, and the vessel 
allowed to shake at room temperature for 16 hours. Resin 6 was 
collected by filtration, rinsed with CH,C1, (2 x 5 mL) and MeOH 
(2x5 mL), and dried in vacuo. IR (reflectance, cm" 1 ): 1650- 
1600 (C=0) . 
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D^hlOToneth™ CH.C1, ,0.5 m., .as add.d to tesin « „ 

ana Ch e v. ssel aUow.a to shake £<)r m JJf 1 "' 10 ' 024 -» 

-.as th .„ „ olea to . l0 . c and auavUm j^ u a T\~:: 

and sulphur trioxiHo ™ ' °- 072 nrniol 

crioxide. pyridine complex (0.012 a n fm 

DMSO (0.25 mL) added vh.v 9 ' -° 72 nmol > i» 

v <aaaea. Shaking was continued f nr 1 u 
and the resin 7 was tw n ncin ued for 1 hour at 10°c, 

CHC1 ,2 x S !, collected by filtration, rinsed with 

CH,C1, ,2 x 5 m L) and MeOH (2x5 mL) , and dried in vacuo . 

The resulting compound 7 may be cleaved from the soli, 

"V light of a wavelength of 365 nm to fori * 

8. J " nm to form a compound of formula 
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Further svnth^i, stgQs 

The compound of formula 7 may serve as a startino • 
synthesis of a wide varietv of or, ^ the 

the C8 position can 2 ! The iodine at 

(PPh » L With 9 b0r ° nic acid 1th Pd 

Iteiat 3 " ^ m ° dified SU2Uki ~ aCti - An 

alternative synthesis route is to stanylate the C8 oosif k 

reacting the compound of formula 8 witl Me Sn by 

- . ° wlcn Me 6 Sn 2/ with Pd (pph ) « 
a catalyst. The stanylated compound is capable of , 
acrylates (i.e. the Heck reaction, ■ ! coupling with 

- Su 2 uki reaction, and h^CesTe 

iJ-.e. cne Stille reaction). 

Example 2: Synthesis of Resin-bound 7 8-DWi, „ 

( Figure 2 ) ' Dlmethox l r m O ( 12 ) 

a ttaching Djmgtha^ S Rino te ^ ,~ jju _ [m 
Dichloromethane CH,C1, (2 mL) was added to the nh n , < 
^sin 2 (0.05 mmol) (prepared M • T cholc -oformate 
a11n „ fc (Prepared as m Example 1) and the vessel 

lowed to shake for 30 minutes. The suspension was cooleTto 
0 C a solution of 4. 5-dimethoxyanthranilic acid 9 (0 05 g 0 25 
-OD and pyridine (20 W in mp (2 ^ ^ ^ ^ 9 ' °; 25 

allowed to shake ah ™„ he vess el 

snake at room temperature for 16 hours Th« 
was collected bv fii,-*-^- nours. The resm 10 

lected by filtration, and then rinsed with CHd i, c 
fflL) ' W,2x5 -d MeOH (2 x 5 mL, . The entire n V 
was repeated twice and the resin was then 7 T Proce *~e 
f,.^, „ 1 was tnen dried in vacuo tr 

(reflectance, cm-,: 1750-1650 (CONH) . .. 



WO 00/12509 



PCT/GB99/02839 



25 

Attaching Pyrrol o C-Rinn to form Resin (111 

Dimethyl formamide DMF (5 mL) was added to resin 10 (0.05 mmol) 
and the vessel allowed to shake for 30 minutes. Pyrrolidine 
methanol 5 (0.025 g, 0.25 mmol), TBTU (0.08 g, 0.25 mmol) in DMF 
(1 mL) and DIPEA (45 hL, 0.25 mmol) were added, and the vessel 
allowed to shake at room temperature for 16 hours. The resin 11 
was collected by filtration, and rinsed with DMF (2 x 5 mL) , NMP 
(2 x 5 mL) and CH 2 C1, (2x5 mL) . The entire procedure was ' 
repeated twice, and the resin then dried in vacuo, ir 
(reflectance, cm" 1 ) : 1700-1600 (C=0) . 

B-Rinq Cyclisation to for m Bead-Bound Carbinolaminp. ( 12) 
Dichloromethane CH 2 C1, (1 mL) was added to resin 11 (0.05 mmol) and 
the vessel allowed to shake for 30 minutes. The suspension was 
cooled to -10°C, and triethylamine (20 iiL, 0.15 mmol) and sulphur 
trioxide. pyridine complex (0.024 g, 0.15 mmol) in DMSO (0.5 mL) 
were added. The suspension was then allowed to warm to room 
temperature, and the vessel was left to shake for 2 hours. The 
resin 12 was collected by filtration and rinsed with CH,C1, (2x5 
mL) and MeOH (2 x 5 mL) . The entire procedure was repeated twice 
and the resin then dried in vacuo. 

Example 3: Alternative Synthesis of Resin-bound 7, 8-Dimethoxy pbd 
(21) (Figures 3 & 4) 

Overall Synthetic Strategy 

The on-bead oxidation step employed in the previous approaches can 
be avoided by coupling an anthranilic acid loaded resin to the 
dimethyl acetal 16 derived from proline (figure 4). In this 
approach, unmasking of the dimethyl acetal protected aldehyde 
leads to spontaneous B-ring closure. Thus, exposure of the acetal 
20 to a palladium catalyst (Pd(CH,CN),Cl,) leads to the formation 
of the cyclized compound 21. The acetal 20 was derived from the 
anthranilic acid resin 19 and the acetal 16, which were coupled 
together under standard conditions. The acetal 16 was obtained 
from the Cbz protected compound 15 (figure 3) by hydrogenation; 15 
was in turn prepared by acetalisation of the aldehyde 14. Swern 
oxidation of the primary alcohol 13 afforded the aldehyde 14, the 
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primary alcohol was prepared bv a m-*- 

ester ester 12. mailable Cbz protected proline 
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Lithium tetrahydroborate (2.6 g 0 12 mml 

- a solution of N-Carbobenzyloxy-L prol ^ 

n no ~ • ^yioxy L-proline methyl ester 12 f>i 

0.08 mol) in THF (500 mL) at 0°C. The reaction / 9 ' 
allowed to stir **■ ^ reaction mixture was 

«Q co stir at room temperature for da h~ 

»« „o le a to o-c ic . L JT S ° 1 " ti °" 

^i— to P „ 4 .„ „ lth agueous ,7^*2 rr n " on 

Et,0 (250 mL) Th* • extracted with 

mi,; . The organic phase was seDara . 0 , 

(3 x 100 mL), brine (2 x ion r, - Separated a *d washed with H,0 

lne (2 x 100 mL), dried (MqSO > anrt 
to give alcohol 13 as a pale yellow oil al7a L ^ 

1H); 5.14 (2 x s, 2H) - 7 8 ^ J \ ^ ^ ' 4 - 1 ~ 3 - 7? 

7.38-7.28 (m, 5H) . C IMS 236 (M*) . 

(2S) -N- benznYY'-^ ^^n-l \ ™rr->-~ n j • 

I ~ ^""^^V^olidine^-^rbnx^H^ ^ f1 „ 

A solution of triethylamine (32 mL 0 23 mo i » I 

complex (37 g, 0 .23 mol, in Lo 21Q ' T 

(18 g, 0.077 mol, in CH CI (25 & ^ °' alC ° h01 " 

atmosphere. The reacSon m I " ' ***** * 

e rea ction mixture was allowed to * 

temperature and stirred for ™ • ° r0 ° m 

scirred for 30 minutes and then poured in*-„ • 
water (200 mT \ _ pourea into ice 

U00 mL) and extracted with Et,0. The oroan^ u 

brine (2 x 150 ml.), aried (MoSO I „,,„ 

5H>; 9.59 (2 x 8 1m V 5 -22-5.13 (m, 2H) ; 7.37-7.3 (m, 

33 U x s ' 1H) . CIMS 234 (M*+ 1). 



-N- (banzovyrarhom,! )n , j ^ n| - 



ixaldeh'' 



acetai (j^ ~ * a ""'" Yde aisiathyl 

Z7\Z7 ia l ,5 ' 5 - " aed " ■ ->««- - — «- u 

r r ;™r~ »« - .... «> <» 

C The reaction mixture was heated at 60°c for 



WO 00/12509 



PCT/GB99/02839 



27 

2 hours. The solution was allowed to cool to room temperature 
and treated with excess solid Na.CO, and diluted with Et,0 (60 mL) 
The suspension was filtered to remove insoluble inorganics and 
resultant filtrate was concentrated in vacuo and the redissolved 
in EtOAc . The organic solution was washed with saturated aqueous 
NaHCO, (3 x 50 mL) , brine (2 x 50 mL) , dried (MgSOJ and 
concentrated to give the acetal 15 as a yellow liquid (12.5 g 
95%). 'HNMR (270 MH„ CDC1.) 6 2.16-17 (m, 4H) ; 3.64-3.33 (m ' 
4.02-3.91 (br. m, 1H) ; 4.4 and 4.6 (2 x br. s, 1H) ; 4.4 and 4.6 (2 
x br. s, 1H); 5.17-5.1 (m, 2H) ; 7.47-7.28 (m, 5H) . 

T-rolidine-2-carhoxaldehvrlP dimethyl acetal (IS 
A solution of acetal 15 (5.8 g, 0.02 mol) in EtOH (50 mL) was 
allowed to stir for 16 hours at room temperature over Raney nickel 
(0.2 g), in order to remove the trace amounts of sulphur 
impurities prior to hydrogenation. Excess nickel was removed by 
filtration through Celite. 



10% palladium on carbon (580 mg) was added to the alcoholic' 
solution which was subjected to hydrogenation under pressure (c. 
50 psi) . After 16 hours, the reaction mixture was filtered 
through Celite and the pad washed with EtOAc, the combined organic 
solutions were concentrated to give the secondary amine 16 as a 
pale green liquid (2.9 g, 100%). l H NMR (270 MH„ CDC1 ,) 5 1.93- 
1.59 <m, 4H); 3.1-2.92 (m, 2H) ; 3.4-3.3 (d, J= 6.9 Hz, 1H) ; 3.41 
(2 x s, 6H); 3.53 (br. s, 1H) ; 4.2 (d, J = 6.8 Hz, 1H) . 

Synthesis of Ros in-bound Methvl Ester 21 (Figure * 
A suspension of hydroxyethyl-photolinker NovaSyn TG resin 17 
(0.114 g, 0.24 mmol/g loading) in CH,C1, (1 mL) in a vessel fitted 
with a sinter was shaken for 30 minutes. The suspension was 
cooled to 0°C, before addition of a solution of triphosgene (0.04 
9. 0.14 mmol) and pyridine (11 mL, 0.14 mmol) in CH,C1, (0.5 mL) . 
The vessel was allowed to shake at room temperature for 16 hours. 
The resin 18 was filtered and rinsed with CH,C1, (2 x 2 mL) NMP (2 
x 2 mL) and CH,C1, (2 x 2 mL) . This procedure was repeated twice 
and the resin was then dried in vacuo. 
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A suspension of resin ip ln 

resin 18 (0.027 mm 0 l) in n,,, 

to shake for 30 mins T h P = . mL) was allowed 

solution of 4 5 -dil; h SUSP6nS10n «• cooled Co 0°C and a 

«.o dimethoxy-anthranilic aciH R /n n , 
and pyridine (10 in ^ ^ 8 < 0 - 03 »• 0-14 mmol, 

5 allowed to shake at room terni . ^ V6SSel — 

t room temperature for 16 hours. 

Resin 19 was filtered • 

mT i > rinSed with CH a Cl, ( 2 x 2 

mL, and MeOH (2 x 2 mL) <rh 0 „ ^ ' NMP < 2 * 2 



, thSn the resin was dried vacuo . 

A suspension of resin 19 (0 027 mm , , • 

shake for 30 minutes To th ' " U — flowed to 

/on thls sus Pension was adcWi 

(20 mg, 0.14 mmol) , TBTU (43 ma n 1 a , aCetal 16 

0-144 mmol, in DMF (0 5 mL li ' "* ^ (25 >*>. 

lu.b mL) . The vessel wa<? a 

room temperature for 2 hours after which Z 1 * " 

filtered and rinsed with DMF (2 x 2 ^ n " W 

(2 x 1 n,L) . The procedure was repeat ' ' CHlC1 ' (2 * 1 mL > ^d MeOH 
was dried in vacuo. — ca cwrce and then the 

resin 

A suspension of resin 20 (0 027 mm „n • 

(Figure 5) ' 8 Di »iethoj?y PBD (13) 

gverall Synthetic gfcr^a 

This synthesis used the on-bead oxidation steo of 
to obtain the r esin - bound PBD 3 , . tl0n Step ° f 1 and 2 

-gent and Swem oxidation £ ^ ^ ^ 

anthranilic acid 31 is >1 h rSSln ^ ^ bind the 
~ directly couple ^ ^ — -** 

interactive transformation to the ch L f ^ ^ f ° r 

eliminating a process ^ ^ and thus 
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Synthesis Roiit-g 

A suspension of p-nitrophenyl carbamate Wang resin 31 (i g 0 93 
-ol/B loading, in CH,C1,/DMF (2:1 , 10 m L > was shaken for 3Q ^ m 
A solution of dimethoxyanthraniiic acid , (Q 92 g 4 ? ^ HQBt 

'1 T ^ DIPEA ( °' 97 5 " 5 ram ° 1) in C »' C1 >'DMF <2:l, 

L? r s to the swoiien resin - The vessei - ii"- » 

shake at room temperature for 6 hours. Resin 32 was f Utered and 

rinsed with dmf (2 x 10 mL) ph n to ~ i n r , 

mi,), CH,C1,(2 x 10 mL) , MeOH (2 x 10 mL) pki 

(10 mL) and dried in vacuo. '° 

A suspension of resin 32 (0.93 n^l) in DMF (10 mL) was allowed to 
shake for 30 minutes. A solution of pyrrolidine methanol 5 (0 47 g 

I 7 r 1 ;, TBTU (1 - 5 " 4 - 7 ^ and dipea <o - 81 *• *' 7 - 

BMP 10 no., was added to the swollen resin. The vessel was allowed 
to shake at room temperature for 6 hours. Resin 33 was filtered and 

rinsed with DMF (2 x 10 mT \ run /-> 

U x 10 mL), CH^l, (2 x 10 mL), MeOH (2 x 10 mL) , 

Et,0 (10 mL) and dried in vacun tv>4o «« t i 

acuo - Thls entire procedure was repeated 



A suspension of resin 33 (0.93 M) in CH,C1, (10 mL, was allowed to 
shake for 30min. A solution of Dess Martin periodinane (1.97 g 4 7 
™ol> in CH,C1, (20 mL) was added to the swollen resin. The vessel 
was allowed to shake at room temperature for 2 hours. Resin 34 was 
filtered and rinsed with CH,C1, (2 x 10 ^ , MeOH (2 x 10 mL, , Et O 
(10 mL) and dried In vacuo. * 

A suspension of resin 34 (0.93 mmol) in TFA/CH,C1, (20 mL) was 
allowed to shake for 2 hours. The resultant red solution was 
decanted off and the procedure was repeated on the remaining resin, 
to ensure complete cleavage. The combined organic solution was 
diluted with water (20 mL, and carefully neutralised to P H 7.0 by the 
addition of solid sodium bicarbonate. The organic phase was 
separated and washed with H,0 (3 x 20 mL) , brine (2 x 20 mL) , dried 
(MgSO.) and concentrated to give a red film. The crude material was 
purified by flash column chromatography (silica gel, 1 % MeOH/CHCl ) 
to give imine 13, as a beige solid (142 mg, 59%) . 

*H NMR (270 MHz. CDC1 ) S 9 a 1 •>£ / '^..v , » 

^ix-l,) 5 2.4-1.26 (m, 6H) , 3.9-3.82 (m, 1H) , 3. 96 
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(2 x s, 6H>, 6.81 ( s , l H ) 7 52 , 
*■* Hz, 1H); » C NMR (68 . 7 ^ ^ ' ? ' " ^ < 7.69-7.67 <d, , = 

• 109 - 4, m - 3 < i2o - 3 < ^0.7, 147 . 5 . 15 3 ; 2 • ; c - 7 ' 53 - 7 - 

' ■ LJJ --J. 162.5, 164.6. 

aiternativp Oxidatias 

A suspension of resin 33 (0.6 mmol, in CH CI no 

shake for 30min. A solution Qf sq ' " ^ (1 ° «*> was allowed to 

and triethylamine (5 ^ 0 03« ^ C ° mPleX ^ »' 6 ™ 0l > 

swollen resin. The ^™ ^ ~ «^ was added to the 

for 3 hours. R es i n 34 was fu t0 Shake at ™om temperature 

mL >' MeOH (2 x 10 mL, Et 0 Z With CH > C1 > « x 10 

Et 2 o (10 n,L, and dried in vacuo . 

A suspension of resin 34 m c 

(0 - 6 """oU in TFA/th cm ,•■ , 
allowed to shake f or 3 hou „ u tfa/ch,ci, (1:1. 20 mL) was 

-canted off and was ~ — n was 

neutralised to pH 7.0 by the add,> ■ ' and ca "fully 

The organic phase was separated 7 " ^ ^ bic ^nate. 

^ (2 x 20 mL) , dried ^30 ^; ^ ^ < 3 

mellow oil. The crude (M l S ^ d C — -ted to give . lurainQus 

-orography ( silica ^ , ~ ^J™^ ^ -sh column 
yellow fil m (60 mg< 38%) (nhr ^ a J™^ ^ g lve lmine 13( as a 

Example 5: Synthesis of three resin ^ * 

resin pbds (52, 53, 54) 





53 



25 



N J 






Me 0 v— ' 




54 



»«hyl a „ thr<u ,, llic '" : 5 -"«"«>«y»nthr M il i<; , cU , „, 

"st ox.datron method ( Dess Martin) 
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starting from 6-methylanthranilic acid. The EIMS (M+H) * results for 
the compounds, after cleavage from the solid support, were: 52 - 230- 
53 - 214/ 54 - 215. 



Example 6: Cleavage of PBDs from beads 

HPLC MethnH 

Assays of the PBDs synthesised in example 2 were carried out on a 
reversed-phase 25cm x 4.6mm (inside diameter, C4 (Nucleosil-- 5^ 
bead size) column protected with a Delta-Pak« C4, 300A Guard' pre- 
column. Elution was carried out using a mobile phase consisting of 
MeOH/H,0 (1:1, at a flow rate of ImL/min. A Waters 490E 
multiwavelength detector was used. Peak identification was 
accomplished by reference to an authentic sample of compound 13 
synthesized "of f -bead" . 



Conditions 
INJECTION VOLUME: 
FLOW RATE: 
MOBILE PHASE: 
STATIONARY PHASE: 
COLUMN: 
DETECTOR : 
RUN TIME: 



20mL 
ImL/min 

50% METHANOL / 5 0 % WATER \ 

C4, 5^m (REVERSED PHASE) 

WATERS 30 OA 

254nra 

20mins 



Cleavage of the PBD from beads following UVA irradiation was 
monitored by HPLC. The resin-bound compound 12 (JMB 98, at a 
concentration of ImK in DMF was UVA irradiated. At appropriate time 
intervals, samples were centrifuged to pellet the beads and the 
amount of free PBD released into the supernatant determined by HPLC. 
After photolysis of resin 12, carbinolamine 13 was the only species 
produced as determined by reference to an authentic sample of 
compound 13 synthesised "off bead". Typical HPLC traces of authentic 
13 and of the PBD cleaved from resin 12 with increasing irradiation 
times are shown in Figure 6, and the percentage cleavage with time 
shown in Figure 7. Cleavage occured linearly with time, and complete 
cleavage was achieved by 2 hours under the conditions used. HPLC 
studies indicated that 77% of the sites on the beads had reacted 
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In Vitro Cytotoxicity Assay 

MTT Assa y Mg|-h,-v3 



The ability of agents to inhibit the 

histiocytic leukaemia U937 cells or \ ° f dMle huraan 

K562 cells in culture was raea ~ ^ myeloid hernia 

measured using the MTT assav i M 
1983). This assay is based on the ability , • <Mosmann, 

a yellow soluble tetrazolium sa lt I t0 ~« 

aiphenyltetrazoliu. bromide (mtt- Si gm a Ch . tlVlthl «^ l >-^S. 
insoluble purple format p^^.^x.^ ^ ' ^ " 
cells /mL we re continuously incubated J ^ ' «* » * "4 

final concentration of 0 3uM ai ■ compounds at a 

CJ,tner left without ijva ncc ^ 
or were exposed to OVA (365 ™, f . ( 5 nm) ex Posure 

Per se^ie. The plates „ e „ JJ^lt " "« • -11, 

atmosphere containing 5% co ,„,,„ • " a "-idified 

m , y ^ u >' following incubation nf i-v,« 

4 days (to allow control cells to increase in I 

of a 5mg /mL solution of mt T in Dh T ^ 10 - fo1 ^ ' 20 W L 

- each well and the 1^ ^ ~ "~ 

Places were then centrifuged J^^T^ \T' ~ 
the medium removed from the cell pellet , * bUlk ° f 

™SO (2 00 WL ) was added to each ZTJT^ "'^ ^ 
ensure complete mixing. The j£± f ^ I*'"- to 

^elength of 550 nm using a rlZ^^Z "~ ^ " 9 
the dose-response curve constructed. Th e l c Z ^ 
dose required to reduce the final I , 38 the 

control value ° PtlCal density fc o 50% of the 



Results 



The cytotoxicity of the PBD rel 

irradiation was det e ™.„ „ • Sed fr0rn resin « following 

on was determined using the MTT assay The , 
resultina fr^ m y • in e survival curve 

119 fr ° m ^e compound released from 12 ( JMB 9 ft I f n . 
5 hours irradiation was consistent -1 V foll °^ 2 and 

105); see fi gure 8 . " C °"" lat « lt With that of authentic 13 (AG 

activity. 

sect pbd therefore has full biological 
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Sample 7: Synth esi B of a resin-bound 8-a^inopropyl PBD scaffold 
(30) (see Figure 9) 

Overall SvnthP.Hr Sfcratggv, 

The o-nitrobenzylchloroformate resin 2 can also inunobilize more 
complicated amines other than simple anthranilic acids, greatly 
facxlxtatxng the preparation of molecules such as the PBD C8-amino 
scaffold 30. As in the previous strategy< ^ ^ 

scaffold 29 was prepared by oxidizing the primary alcohol resin 28 
This resin was obtained by loading the o-nitrobenzylchlorof ormate 
resin 2 with the amino alcohol 27. The amino alcohol was prepared 
by a Tin (II). chloride mediated reduction of the nitro alcohol 26- 
use of hydrogenation conditions to reduce the nitro group were 
avoided due to the presence of the Pmoc group in 26. The nitro 
alcohol in turn was furnished in this case by coupling pyrrolidine 
methanol 5 to the o-nitrobenzoic acid 25, although other 
functionalised prolines could also be employed in the coupling 
reaction. The Fmoc o-nitrobenzoic acid was obtained via Fmoc 
protection of the amino acid 24 produced by hydrolysis of the ester 
23. Other nitrogen protecting groups may be substituted for Fmoc as 
long as the cleavage conditions involved are compatible with the 
presence of an o-nitrobenzyl carbamate linker (eg. Boc, Alloc, Teoc 
etc) . Finally, the amino ester was prepared by nitration of 22 which 
was obtained by a Mitsunobu etherif ication of commercially available 
methyl vanillate. 

Boc Am ino Ester (22) 

A solution diethylazidodicarboxylate (3.38 g, 1 9 . 4 mmol) in THF (50 
n»L) was added dropwise to a solution of methylvanillate (3.53 g 19 4 
»ol). N-Boc-pro P anolamine (3.4 g, 19.4 mmol) and triphenylphosphine 
(5.09 g, 19.4 mmol) in THF (50 mL) at O'C. The reaction mixture was 
allowed to warm to room temperature and stir overnight. Excess 
solvent was removed by rotary evaporation under reduced pressure and 
the residue triturated with toluene. Precipitated triphenylphosphine 
oxide was removed by vacuum filtration and the filtrate concentrated 
m vacuo. The residue was subjected to flash column chromatography 
(silica gel, petroleum ether 40 - 60/ethyl acetate, 80/20) and 
removal of excess eluent afforded the pure product 22 (4.8 g 73 % 
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yield.,. 'H NMR (270 MHz, CDC1,, 5 7 65 ,dd T » 

I'" <d ' ' = 2 '° 2 H„ 1H>, 6.86 (d< ^ * = 2-02 Hz. 1H, , 

«'» <«:. J - 5.87 H2 , 2H)< ' - «•« Hz. oh,, 5 . 55 (bs< ^ # 

*»■ ^-09-2.00 (m , 2H) and 146 3H> ; 3 '» 3H), 3.41-3.35 ... 

156.1, 152.!, 148<8( 123 6 <S ' 9H • C (68.7 MHz, CDC1>) 8 

52.0, 38.9, 29 . 2 and 2 122 - 8 ' 112 -°' "1.2. 79.0, 68.2, 



Amino Mih>- 0 EgJ^r ( 23) 



The Boc-protected amine 22 (i 0 B i 

nitric acid (30 70% , ice bath, th P ° rtio ™-e to cold 

— to room temperature and sU^vLZTT^' ^ 
was poured onto crushed ice (l 00 a> „ rSaCti ° n miXture 
solution reduced to half its orl „. , ^ resul ting aqueous 
-der reduced pressure. The ^u't ^ * 

vacuum filtration and recrystalll- * / Pr6ClPXtate was collected by 

- ~ a, . ^ r.rr.rz* : f£ - d 

(270 MHz, CDCl,, 5 7.47 ( s 1H) , no , %> ' 

2H) t q >. lS ' 1H) ' ? .08 (S, 1H), 4 24 fh t 

2H), 3.96, ( S , 3H) , 3 . 89 , Ct, J= 5.86 Hz, 

2-23 (m, 2H). H> ' 3 - 24 (t ' J " 6-78, 2H) and 2.32- 



Amino M^ v 0 f ?(1> 

A solution of potassium hydroxide 



- "yuroxide (0 «5 « o 

mtrobenzoic acid 23 (i a ? q „ „ . 9 ' 8,7 and the 

~ a. „ e , te a « untll ^ ' ;™ '~™ '° r 1 

.««!«, th . ct>nplete „ ™' 1:10 •• 100, 

s.ethai.01 wss ranovea „ . s «"'»9 material . Excess 

aqueous solution was used direct- 1 • neut ralised 

„.„ sea directly, without furt-h 0 >- ~, 

the next synthetic step. further purification, in 



IPC Nit-T-r, Aci - rt , 0 



Fluorenylmethyl chloroformate (0 78 a 3 mm , , 

to the aqueous solution from the "* added P-tionwise 

diluted with THF (50 mZ, and ' Pr6V1 ° US ^ had been 

-ter,. The r^ l j£^^"*~* «•» 50 mX 
-ess organic solvent _ ^ ^ * ^ - stir overnigbt. 

reduced pressure from the reaction J* The I"" ^ 

residual aqueous 
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solution was then washed with ethyl acetate (3 x 20 mL) (to remove 
excess Fmoc-Cl) . The aqueous phase was acidified with cone. HC1 and 
extracted with ethyl acetate (2 x 50 mL) . The organic phase was 
dried over magnesium sulphate, filtered and evaporated in vacuo to 
afford the product 25 (1 g, 70% yield). »H NMR (270 MHz, CDC1,) 
5(Rotamers) 8.21 (bs, 2H) , 7.73 (d, J = 7.14 Hz, 2H) , 7.59 (d, J '= 
7.33 Hz, 2H) 7.40 - 7.13 (m, 5H) , 6.47 and 5.70 (2 x bs, 1H) , 4.54- 
3.88 (m, 5H), 3.77 (s, 3H) , 3.44-3.42 (m, 2H) and 2.04-1.90 (m, 2H) 
"C NMR (68.7 MHz, CDC1,) 5 168.7, 156.9, 152.1, 149.8, 143.7, 141 9 
141.3, 127.7, 127.0, 124.9, 120.6, 120.0, 111.1, 107.8, 68.5, 66.4! 
56.4, 47.3, 39.1 and 28.4. 



Fmoc Nitro Alcohol (26) 

A catalytic amount of DMF (2 drops) was added to a solution of the 
acid 25 (1.16 g, 2.36 mmol) and oxalyl chloride (0.33 g, 2.6 mmol) 
in dry dichloromethane (20 mL) and the reaction mixture was allowed 
to stir overnight. The resulting acid chloride solution was cooled 
to 0°C and treated dropwise with a solution of pyrrolidinemethanol 
(0.26 g, 2.57 mmol) and triethylamine (0.52 g, 5.14 mmol) in dry 
dichloromethane (15 mL) . Thin layer chromatography, performed 
shortly after the end of the addition of amine, revealed that 
reaction had gone to completion. The reaction mixture was washed 
with HC1 (IN, 1 x 50 mL) and water (2 x 20 mL) and dried over 
magnesium sulphate. Removal of excess solvent afforded the crude 
product which was subjected to flash column chromatography (silica 
gel, gradient elution, 1% methanol in chloroform to 2% methanol in 
chloroform) to afford the required amide 26 (1.1 g, 81%). l H NMR 
(270 MHz, CDC1.) 5 7.75 (d, J = 7.33 Hz, 2H) , 7.67 (s, 1H) , 7.60 (d, 
O = 6.96 Hz, 2H), 7.41-7.26 (m, 4H) , 6.78 (s, 1H) , 5.66 (bs, 1H) , 
4.48-4.39 (m, 3H) , 4.23-4.13 (m, 3H) , 3.91-3.79 (m, SH) , 3.45-3.42 
(m, 2H), 3.18-3.13 (m, 2H) and 2.08-1.70 (m, 6H) . "C NMR (68.7 MHz, 
CDC1,) 6 168.5, 156.5, 154.7, 148.2, 143.9, 141.3, 137.0, 128.0, 
127.7, 127.0, 124.9, 120, 108.9, 108.0, 68.4, 66.2, 66.0, 61.5, 56.6, 
53.5, 47.3, 39.0, 28.9, 28.4 and 24.4. 

Fmoc Am ino Alr.nhol (27) 

A solution of the nitroamide 26 (3 g, 5.22 mmol) and SnCl, 2H,0 (6.15 
g, 27.15 mmol) in methanol (60 mL) was heated at reflux for 2 hours. 
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The reaction mixture was concentrated 

and carefully treated with satura^ °«0inal volume 

solution (vigorous effei z :^ * t:rz s sodium bica — 

mixture was allowed to stir via T ? "** The 
* overni 9 ht and then m^tl^rSl^r ^ ^ ^ 

7" - P-se was J^^Tl PrSCiPitated " n 

and the coined organic phase was dried over ^ ^ 

Kemoval of excess solvent afforded the desired I ^ SUlPhatS - 
*> C1..3 S8 % >. > HNMR (270 1 c^^T: r 3 ^ yell ° W 
Hz- 2H), 7.61 (d, J = 7 33 H , , m J> § ?>75 (d < J = 7.51 

6H) . „ c M (6e 7 <;•«>• 3. 42 SH) aod 

1«.0. 141.3. 140.6. 127.6. 127 0 126 n ' 15 °' 8 ' 

«•«■ •«•«. «... =6.6. »:„. 4 ; 0 ;. 1 ; • •;'■»»■•■ «... 

-^-o, ^s.i, 28.5 and 24.9. 

Resin-hound .i. lhnl f - n 

The o-nitrobenzylchloroformate resin (0 048 «, , 

swell for 10 minutes in d™ ' WS all °»ed to 

ry dlch loromethane (5 m r i 

the amino alcohol (0 13 raa o 94 A soluti °* of 

u, 9 ' -24 mmo1 and pyridine (n no i • 

dichloromethane (l mL) was add Pyridine (0.02 g) ln dry 

nitrogen atmosphere at 0°C The Jl t SUSPenSl ° n «*" * 

to shake overnight at reactlon »«ture was then allowed 

rnignt at room temperature. Excess r^n.,,- 
by suction and the resin washed with dirt., r " B0V " d 
-thanol (2 x 5 m.) and then ^ " * ' *> Md 

was repeated three times to ^L jT t 

ensure complete reaction. 

.Resin-hound Pn7^- am ^ oprnny 1 DPT , 
The carbamate resin (0.048 mmol) preoared in * 

was allowed to swell in d „• 1 previous reaction 

to swell ln dry dichloromethanp n ™t » * 
™. s„ spensio „ „ is coolea to « h «« » «•> £» c 10 -mutes. 

methanol (2 x 5 mr ) u-. resin washed with 

x 5 mL) and dxchlorome thane (2 v q mT . 

— °v ernlght . The procaaure was rep 2 at *; - LT. then ~- lo 

complete reaction. Plated three times to ensure 
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Resin -bound Aminopropyi prp (30 ) 

The resin-bound 8-aminopropyl PBD 30 is prepared from the Fmoc- 
protected form 29 by standard deprotection conditions . Thig 
30 can be used to form compounds according to the second aspect of 
the present invention, by reaction of appropriate combinatorial units 
from those described above with this compound. 

Example 8: Synthesis of resin bound 8-allyl ester mo h.^ „ 
scaffold (39) (see Figure 10, Protected acxd PBD 

The resin bound PBD 39 was synthesised following the strategy used 
m Example 4. 

Synthes is of Amine 37 

The nitro acid 35 was derived from the alcohol 35a by the following 
two steps. 

The alcohol 35a (50 g, 0.22 mol, was added portionwise over 1 hour 
to nitric acid (70%, 400 ml) cooled to 0°C. Once addition was 
complete, the solution was stirred at 0°C for 1 hour, then allowed 
to warm to room temperature. The semisolid formed was collected by 
filtration and washed with a minimum of ice/water. The resulting 
pale yellow solid was red i SS olved in EtOAc , the solution dried 
(MgSOJ and then concentrated to afford the diacid 35b (31 g 49%) 
l H NMR MHZ): 5 2.83-2.79 (t, J = 6, 12.5 HZ, 2H) , 3.94 (s. 3H, 

4.37-4.33 (t, J = 6, 12.5 HZ, 2H) , 7.18 (s, 1H, , 7.46 (s, 1H) , 10.38 
(br.s, 2H) . 



A mixture of the diacid 35b (20 g, 74.3 mmol, and p-toluene sulphonic 
acxd monohydrate (2.3 g, 7.4 xnmol, in allyl alcohol (240 mL, 3.5 mol) 
was refluxed for 7 hours then allowed to cool. The allyl alcohol was 
then removed in vacuo, and the residue triturated with dilute HC1 
acid (3 x 75 ml) and collected by filtration. This solid was taken 
up xn EtOAc , and the resulting solution washed with water (3 x 50 ml) 
and brine (3 x 50 ml) and dried over sodium sulphate. Evaporation 
m vacuo afforded 35 as a white solid (19.27 g, 84%): mp 128-130°C- 
*H-NMR ,270 MHZ, CDC1J 6 2.92 (t. 2H, J = 6.35 H 2 > ; 3.94 (s, 3H) ; 
4.38 (t, 2H, J = 6.41 Hz); 4.65 (d, 2H, J = 5.61 Hz); 5.27 (dd, 1H 
J,= 1.28 Hz, J, = 19 . 42 Hz) . 5.33 (d(J< ^ ^ = ^ ^ ^ 
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Hz ><" 5.92 (., 1H ); 7 . 15 ( 

^1,): 5 34.1, S6.5. 65 . 0 , 65 . 4 'J^ <"' J->J * NMR (67 . 8 ^ 
"1-1. 149.1, 152.6, 167 . lf 17Q 0 . R 5 ' N 1U ; 3 ' 118 - 3 ' ^2.9, 131 . 8 , 
"30, X3.0. 1290 , 1230 , U90< 1170 IR 10 7° i 1 ft ); * ™, 1630 , 1550 , 

intensity, , 325 (M J> 2 ' 51 °' 1010 ^ « (El) 

2 H '3), 113 U9) , 91 J4 ' »>• 25i 213 ( 2) , 196 {3)f 

325.0798, found 232.0773. Calcd ' f «r C 14 H 15 N 0 . 

To a suspension of the nitro acid 35 (5 g 0 oi * 

ml) was added ox aly i chloride ' 9 ' °-° 15 m °D ^ CH 2 ci 2 (75 

in a dropwise manner and the resultin g "* "* ^ 

hours. Th e acid chloride « »olut«n was stirred for 16 

solution of pyrroli dine .ethalo, ^r^' * 3 ^ 

'4-7 ml, 0.034 «!, in CHjC1 ' 9 ' °-°«»»l> and triethylamine 

This solution was stirred a! " 2 °° C UiqUid 

reapH . scarred at room temperature f or u , 

reactxon was quenched with aqueous • 16 hours. The 

extracts were washed with H,o and brine d ld J ^ ^ ° r9aniC 
«*ve the crude yellow oil The ' ^ con o e ntrated to 

chromatography (5% MeOH/CHCl,, , to gi J 3 " by C °l- 

». 100%). *HNMR (270 MHz, CDC1,, 8 2 „ , " * ^ ^ 
6 -4 Hz, 2H); 3.15 (d x d ' ^^l (-, 6H) ; 2>94 (t , , = 

3H>; 4.4 ( t , j = 6 2 ' Hz " 2H>; 3-92-3.76 ( m , lH) ; 396 

—36 cm , «,;:^rr^« a,,,5 - 3, - 5 - M - 

To a stirring solution of the „itr„ „ 

— Mb »1, was aadea Socl 2 ~~ » < 6 «■ 0..15 «, i„ 
for „ ^ nutes . J,' ^° cc "' 6 »' 0 074 - at 

«* -ianal oil w „ .« UU ^'^ 1 ^~'" " ^ ~ 
NMCO, ana stirred vigorously for «T '"''"" : "' ! ' 
-t.rl.1 was fiUerea throng Celita T" " *" SeM ""°»- ".is 
«"» H.0 ana orine, ariea L **"* C " d " Uh Et °<*' —*» 

«U- oil ,3.3 . 5 " " to 0 ive mi „ e „ as . 

'-6.6 Hz. 4 4 ,J' "*' 3H1 -' 3 " Ml. 4.2 

».„.,.„ , m , 2 „,;,r,r ( x: r 3 r — 2 <- 

( ' 1H) ' 6 - 3 (s ' 1H); 6.76 (s. 1H). 

Synthesis of PBn ^ 

A suspension of p-nitrophenyl carbarns. „ 

yj. carbamate Wang resin 31 (i Q( 0 
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mmol/g loading) in CH,C1,/DMF (2:1, 15 ml) was shaken for 30 
minutes. A solution of amine 37 (1.13 g. 3 mmol), HOBt (0 24 g 
1.8 mmol) and DIPEA (0.63 ml, 3.6 mmol) in CH,C1,/DMF (2:1 i 5 ml) 
was added to the swollen resin. The vessel was allowed to shake 
at room temperature for 6 hours. Resin 38 was filtered and rinsed 
with DMF (2 x 10 ml), CH,C1, (2 x 10 ml), MeOH (2 x 10 ml), Et,0 
(10 ml) and dried in vacuo, 

A suspension of resin 38 (0.6 mmol) in CH,C1, (10 ml) was allowed 
to shake for 30min. A solution of Dess Martin periodinane (1.27 
9. 3 mmol) in CH,C1, (20 ml) was added to the swollen resin The 
vessel was allowed to shake at room temperature for 2 hours 
Resin 39 was filtered and rinsed with CH,C1, (2 x 10 ml,, MeOH (2 x 
10 ml), Et,0 (10 ml) and dried in vacuo. 

This scaffold 39 could be used in combinatorial chemistry by 
deprotection of the acid group using Pd(PPh,) t in chloroform, 
acetic acid and n-methyl morpholine. 

A suspension of resin 39 (0.6 mmol) in TFA/CH,C1, (1:1, 3 0 ml) was 
allowed to shake for 2 hours. The resultant red solution was 
decanted off and was diluted with water (20 ml) and carefully 
neutralised to pH 7.0 by the addition of solid sodium bicarbonate. 
The organic phase was separated and washed with H,0 (3 x 20 ml) 
brine (2 x 20 ml), dried (MgSO.) and concentrated to give a brown 
foam 40 (0.09 g, 42%). EIMS 358 (M + !)♦ 



Example 9, Synthesis of an aminopropyloxy PBD Scaffold (50) {See 
Figure 11) 

Overall Syntheni g Strategy 

The on-bead (p-nitrophenyl Wang resin) ring closure (49-50) was 
carried out using a Dess Martin reagent as in Example 4. The final 
step (production of the of f -bead PBD) , was carried out to prove that 
the on-bead resin was of the desired structure. 
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Synthesis of w . ( t nrt^ Qxvcarhnny , ^ . 

A solution of ^BoTT^rT 77~ nydrox VP ^PY^mmn 42 

« w,s aaaea i£ J to in -*»*« » w 

upwise to a starred solution of 3-aminn 1 

hours, after which time TLf . . 

cxme TLC (50% pet-ether/EtOAc) reveals 

over MqsO fv^o i 0 mL) and d ried 

g>v e , viscous colourless oil , 18 . 3 g , ,„„„ _ 

- T 7 "; a :\r 3 *•»■'•>•« <-.».*.».... ... :, 

)• 3 . 78 (dt, 1H, J= 6.04, 5.87 Hz nm q i o ,^ 

7, . (<Wf .7. (c , 0); MS (E/I) j\Z': tv : ' 59 - 3 

intensity, : 176 {ir , 3Q) , 12Q 

^ 74 C36)l hrms (E/I) exactmass calcdfo r c .r 0 , N . 8 : / 33) ' 

-.1200, O bsdm/el7 , 1208; 1R 
996, 914, 870, 781, 752, 638. ?3 ' 10?2 ' 

ZIT T tterfr-hntoxv^rhnr.y T )! gjnino^ romrloxv-3 

methoxvh a r i Zoal .p 4j y — nr-Loxy 

A solution of DEAD (18.3 g. 105.3 mmol) in freshlv dioMi, „ 

»D was added dropwise to » „ Stilled THE (50 

uropwise to a mechanically stirrprt 
triphenylphosphine (27 6 0 , , stxrred solution of 

* Pnine (27 ' 6 9' W5.3 mmol), methyl vanillate 43 (19 2 a 
105.3 nunol), and Boc-amino-l-p r op ano i 42 ( 18.4 g 105 3 „l ol 
freshly distilled THF (250 ml,), at 0 °C under a nit' " 

Following, the addition of dead the reaction mixt atm ° SPhere - 
stir at ro ™ h reaction mixture was allowed to 

.o„ J LIZ ZTZZZZT** *" a th ' B ~ " — ~ 

-«h EC ,o ,3o„ . 1T S le r r ~ siaue was ttitu " ted 

m , .. w , ed to the Precipitation of some of the tpo 

(2 « l 50 M ^ over „ JS0 _ e<cmj solvent 
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was removed by evaporation under reduced pressure. The title 
compound was purified by column chroma to g rap hy (80 % pet-ether/EtOAc) 
to give a beige solid (30 g, 85 %) . r/ecoAc) 



Z _ 2H l <CDC1> ' ^ MH2,: 5 X - 46 <S ' >»' C »>>< 2 -0-^-08 

OCH, ,, 3.93 (s, 3H, 0C W ), 4.14 (t, 2H, .7= 5.95 Hz, « . , , 5 58 
1H N ^ 6 86 (d , 1H , J=8 . 42 Hz<H5) ? lH(i7=i ; 83 - 

T 8 1 ; ' = 2 -° 2 ' H6); <CDC1 - «HZ): 

5 28 S ; (0 , 29.2 38 .9 (C3-,. 52.0 ( OCH, rt „, , 55.8 (o^. > 

68.1 (CI-,, 78.9 (C_), m.3 (C5). 112, (C 2), 122.84 (C , T 23 
C«» .148.8 CC^J. 152.1 lq _,. 156>1 (NC=0) , 166 8 (c=o) - s £ 

m/z (relative intensity,: 339 (w ii\ , £i 

(lr ' 266 d3). 182 (42,, 151 

(27), 102 (100,; HRMS (E/I, e „. h m=e ,„ 

339.1682, obsd m/e 339.1733; IR (Nujol) V: ^ 33^ 2923> 

872, 780, 762, 722. * 

thesis of Methyl 4-Ami n opro^nxv_s_ mot .^ _,, -, trnh . n _^ 
The ester 44 (4.0 g, U . B ^ was added ^ ^ q 

stirred solution of 70% HNO, (2 mL acid/g of substrate, at room 
temperature and the reaction mixture was allowed to stir overnight 
TLC (CHClj, at this point revealed the complete loss of starting 
material. The reaction mixture was cooled on ice bath, and 15 g of 
,ced water was added, precipitating the product. The precipitate was 
collected by vacuum filtration and washed with small amount of iced 
water. The filtrate was cooled and a second crop of precipitate was 
collected by vacuum filtration and washed with iced water. The 
combined precipitate was dried in vacuo to provide the title compound 
« as a yellow solid, which was not purified further, but used 
directly in the subsequent reaction (2.3 g, 70%). 

»P = 101-103 °C; 'H-NMR <CDCl,/DMSO-d„ 270 MHz, : 5 2.31 (m, 2H, « • ) . 

3.20 (br, 2H, H3 ' ) , 3 95 /<? ? H nn „ . 

• 24 t , 2H , a a 5 . 95 HZf 7 u {s m 7 ^ ^ 

8.21 (s, 3H, Nif , ; "c-NMR (CDC1,, 68.7 MHz, : 5 26.5 <C2<>, 37.0 <C3', 
53.0 (OCH 3 „ t . r) , 56.0 IOCW), 66.7 (CI'), 108.3 (C3). 111.0 (C6) 
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(C„). 140.9 ,C2,, 149 . 3 , c , ... . ,„ 

<>«) »/. ir«.ti„ lntensity) . 2 ™ ;„. •;„ Ic ™ > ' 166 8 «*>„ «s 

»« ««.. i« ..... », ao.,r i22 1 93 ; I" 227 '»>. 

-« « Calcd . £ „ • " K 7. , M „ ^ (E/1 , 

5 ra " 3 ° i > - <«*> 3.„. 2937 , 2m 2 " 5 ' °; ° " /e JM - m " » 
1292 ' l224 ' 1113 ' ~- - - T^iT- 

) 77177^ methoxY-?- nifrnhni1 , j,^^^ 

' A solution of 45 n q „ , , „ ~ 

« (3.9 g, 11.2 mmo!) and 

aqueous methanol (77 mL MeOH, 15 mL ho, 9 ' "' 4 nBnol) in 

minutes. At which ^ ,^ "'° ^ h6ated at for 90 

— — n of ; ta :i;~ H r ioo:io:i ' ™ 

by evaporation under reduced JL ' * Me ° H Was rera ° v ^ 

-ith H 2 0 (20 mL, . The aqueous go "7 ^ the concentrate diluted 

HC1, diluted with THF (1 To 1 T neUtralised -ith cone. 

-1) was added to ad "t The ^ 27 -> 

fluorenylmethyl chloroL" (3 0 f *T 

Portionwise over 30 minutes and the reaction """^ ^ 

^ir for 12 hours. Excess THp ^ - allowed to 

reduced p ressure ^ ^ ' by evaporation under 

(3 x 100 mx, to remove tt J 7 aCt ;° n « extracted with EtOAc 

and extracted again with Et0 " 3 x 1 0 ^, "T* ^ ~- « C1 
^ *> < 2 x 100 m.,, brine Tier" 0 PhaSe - S 

excess solvent was removed by evaoorat, ' ^ M9S °" and 

afford 46 as . beige solid ^Jr*^ 10 " UBd ~ pressure to 

—y in the ^r^ tt ^r::r furthe " but - 

- 145-146oc; ^H-NMR <CDC1„ 270 MHz) • 5 1 81 I , 

<»< 2 H, «.,. 3.78 (s, 3H, oc*> 4 08 4 ' ^ ^ 2H ' 3 ^ 

«-«W>. 7.74 <d, 2H, ,-7.15 H z, ^ ' ^ * = 7 " 51 «z, 

— <CDC1 3 , 68.7 MHz) : 5 28 . 8 (c2 ., 3g ^ < S < lH ' , »C- 

— and 127, tat ' , ^ " ' ^ |«>- 

(Cnnoc„,l, 143 fi _ , * «-«•■/» 137.0 (C._J , 141 ■> 

** yW ' - 143 - 8 (CFmoc.^), 14 8 .2 (C ) 1 ^ 
171-5 (CD.H); MS ( PAB) ^ (rela ,. ^ * 7 (C - ) ' "6.8 (NC=0, 

7 (relatiVe tensity,: 493 or + 1# 3)> 2g? 
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<6>, 271 (4). 1 91 (18) , 180 (21)( m (1Q0)( 

- >3 C13, „. (FAB) exact mass calcd . fQr CMQ> 2 
493.1532. obsdm/e 493.1536; XR (Nujd-, V: (cm - 1} 

1377, 1277, 1219, 1081, 970, 762, 722, 656. * 
Synthe sis of (2S) -N- \ A- (n-9- 

S-ethoxY-a-rHttnhPnr mMHT^-r oHriin,-, ^ fl - 

A catalytic amount of DMF (2 drops) was added to a solution of the 
mtrobenzoic acid 46 ( R n n i c o 

d (8 -° 9' 16-3 mmol) and oxalyl chloride (2.3 g, 
mmol) m anhydrous DCM inn «n 

(120 mL) ' at room temperature under a 

aTtT atm °: Phere - ^ — tion ^ure was stirred for 16 hours 
and the resulting solution of acid chl ori de was cooled to 0<>c 

pvrr l C r° ne \ Under 3 nitr ° 9en a — h — * -lution of 
pyrro .dxnemethanol (1. 8 g , 17 . 9 ^ and DJpEA ^ 

n anhydrous DCM (40 m L > was added ^ 3Q 

the addxtron was complete, the reaction mixture was allowed to warm 
to room temperature. Stirring was continued for a further 2 hours, 
at whxch txme TLC (95% EtOAc/MeOH) revealed complete reaction. The 
reaction mixture was washed with 1 N agueous HC1 (2 x 100 ml,,, „ j0 
(2 x 100 mL), brine (100 mL, , and dried over MgS0 4 . Excess solvent 
was removed by evaporation under reduced pressure to give the crude 
compound as a brown oil. Purification by flash column chromatography 
(«% CHCVMeOH) afforded the pure amide 47 as a beige solid (5.6 g 
82 % ) 



[«]„= -53.30 ( C = L03, CHC1 3 ); *p = 78 . 81 o C; xh.^ (CDClj( 27Q 
8 1 69-1 88 (m , 4H, *4 * H3), 2.04-2.12 (m, 2H, H2 ' > . 3.16 <m, 2H,' 
« ). 3 45 <m, 2H, H5), 3.81 <s, 3H , OCH,) , 3.86-3.91 (m, 2H, c*- 
OH, 4.08-4.24 (m, 3H, HI ' ♦ ^oc CH) , 4.38-4.48 (m, 3H, 
CH,), 5.65 (br, 1H, NH) , 6.78 (s, 1H, H6 . 7.27-7.42 (m, 5H, H3 
♦ ^o CMyl ), 7 . 61 (d , 2H< , = 7 32 Hz 7 ^ ^ ^ j _ 7 ^ 

H«. Fmoc_); "C-KMR (CDC1 J( 68.7 MHz) : 5 24.4 (C4, , 28 . 4 (C3 , . 28.9 
(«'). 39.1 CC3-). 47.3 (CH Pmoc), 49.5 (C5), 56.6 (OCH,) , 60.4 (C2), 
61.5 <CH,-OH>, 66.2 (CH, Pmoc, , 68.5 (d',, 108.0 (C3_) , 108 9 

i37 6 T , ;/ 2 ,°' 0 ' 124 - 9, 127 -° and i27 - 7 (ch Ftaoc - ) ' i28 -° <^;, 

137.0 <C_), 141.3 (CFmoc^,), 143.9 (CFmoc^l). 148.2 (C TO ) , 154 7 
<C„„>, 156.5 (NC=0 o _ t .) , 171.2 (Cs0-4 . ); ms (fab) m/z (relative 
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intensity): 576 ( M - + 2 32) 

(33); HRMS (FAB) exact- ' ^ ^ ' 1?9 a ° 0) • "5 (25) in, 

' exact mass calcd f or r u m „ , 02 

1152 ' - 34 ' - ^r^. z 6 : ^ 

Synthes is of p c)_ y f4_/ M 

A mixture of the^TZZ 3L - J ^g^dxne-?- nl p L1 ^^ 

0 com Pound 47 (5 5 „ 0 c 
^"•2 9. 45.4 mmol) in MeOH 9 ' 9 " 5 and SnCl,/2H j0 

~ of the reacfcion moni ^ ^ ~- : -e fiux and the 

2 h ° Urs e * c *ss MeOH was removed h CHCl 3 / Me0 H) . After 

~ e . the resulting re m r wa : y c :irr ion unaer — 

carefully with sat . ^ - «o led , ice) , and ^ 

-s d.luted with EtOAc (170 ^ an ' d «" — - mixture 

temperature the inorganic precipitate 3t r °° m 

throu gh celite. The organic * ™ — * filtration 

("0 dried over MgSO., fiitered / ""^ With bri »* 

a brown solid. Purif ication J^lal IT""" t0 9iV * 

CHCl 3/Me oH, afforded the pure JL T ch — tography (95% 

9. 82%, ^ 48 as a greyish-pink solid (4.3 
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!«]„= -78.6° (c = x 02 

5 i.«a-i.. 5 (ra , 4H , « + l; ); r o ;; 3 ' 86oc; ih --» 27 o hh z): 

~>- 3.49-3,8 c. r^ 00 ; 2 6 4 ( (m ' 3 2H ' 3 - 43 - 5 
<*-«>. 4.04 (t , 2H, , . 5 58 " I' ^ ' «"< 

Hz, Fmoc ca,. 4.41-4.44 (a 3H ' m ' *' 22 (t ' lH ' J * 6-86 

6 - 23 <- 1H, 6 . 71 (s ^ ^ + 5. 92 (br , 1H/ NH)f 

7 - 62 c*. 2h, , . 7 , 2 h./^V; 7 ; 27 ; 7 - 41 (m - 4H ' Rnoc ->- 

£w>, (CDC i 1( 68 . 7 4 7 £ »■ - = -3 h 2 , 

(C2 ')' 39.5 (C3'), 47.3 (CHPW> „ '' 28 - 6 (C3) < 29 -l 

-.8 <C to) , 141 . 3 ( ^ J - ^ - », 12 , 0 (Cw)( 

<C«J. 156.6 (NC=0«„ b ) 171 q ,„ Rnoc -^' 148.2 (C M ). 150 . 8 

^tensity): 546 (M*" + 1 „. ' ^ ' MS (FAB) ^ (relative 

102 (70, ; HRMS (FAB, exa ct ' ^ ' Wl ^ ' 179 ™) . 1<6 
—26 obsd a/e 546>2532; « ~ ; — -r Cjl H„ N3 o. ( M+H): m/e 

"06. 1476, 1404, 1 228 , 1173 - 1698, 1 622 , l 588 , 
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Synthesi s of - m_ t /i_ fN » fllmra „ . 

1 ' 1 |W 9 - £1 ""rpnvlmer.hnvY ^ rbonv1 ( s&JiQ 

The p-nitrophenyl carbonate Wang resin 3! (1 g , 0 .54 was 
allowed to swell for 30 minutes in DCM/DMF (2:1 , 10 ^ with ^ 

U b e v n i : ound bottom fiask eguipped with a si — ^ s 

3 "loi, r: n of H0Bt (o - 22 9 ' i - 6 moi) ' dipea Bf 
wa z 1 ; t r ^ 48 (i - 47 9< 2 - ? ^ in dcm/dmf 2 ° *> 

was added to the swollen resin. The reaction mixture was shaken for 

hx tie 1" ^ all ° Wed to -and overnight, after 

thxs txme the supernatant was removed by vacuum filtration using the 
sxntered fil ter tube. The resin was washed four times with DCM, 

^ Et '° f ° r 2 ™ eS After this, the resi n was dried 

xn vacuo to afford the resin bound carbamate 49. 

Synthesis of f11 , U aS) -10- m-^i^^ .-. , 

ll-hydroxY-RMW-9-f^nrPm^othovvr^ ^^^^,,, 
methoxy-1 , a , 3 , 6 , 9 , 1 1 a-hPrah vdrn-S^ M p j 
SllL 41benzodia^ epin-S-nna go 

The carbamate bearing resin 49 (0.54 mmol, was allowed to swell for 
30 minutes in DCM/DMF ,2:1, 10 mL> with gentle shaking A 
of the Dess-Martin reagent (1.14 g, 2.7 mmol) in DCM/DMF (2:1, 20 mL, 
was added to the swollen resin Tho »--=>=,,..• 

, . resxn. The reactxon mxxture was shaken for 

hours, at room temperature, after this ti»e the supernatant was 
removed by vacuum filtration using the filter tube. The resin was 
washed four times with DCM, MeOH, and Et,0 for 2 minutes each. The 
resxn was dried in vacuo to afford the resin bound carbinolamine 50. 

Synthesi s of dus) fl-^-Q- 

flupren^mPthnxycarhonvDaminooronvmw-.- ^ th^.T 
tetrahydro-SFf-pyrroTof? 1 -rl ri . 41h P n,^ ^ Dln _,_^ „ 
The protected carbinolamine bound resin 50 (0.54 mmol) was suspended 
xn TFA/DCM (1:1, 20 mL, and shaken for 2 hours at room temperature. 
After thxs time the supernatant was decanted by pressure and the 
resxn was washed twice with DCM. The deprotection protocol was 
repeated once to ensure complete cleavage of the PBD from the resin 
The combined organic solution was diluted with water and carefully 
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neutralised with sat- 

1 sat. aqueous NaHcn - 

separated, washed with H,0 (2 x 60 mi , i • ° r9aniC layer ^ 

•*«>. and excess of ^J^* < 2 * *° «■) . dried over 

pressure. Purification bv 

u 0 y evaporation under reduced 
CHC lj/Me OH) furnished the tara.- C ° 1Umn Chroma tography (97% 

-> — was repeatediri p " " " * *~ ^ <» - 

attemPt ^ — - — -e I^o ~ound CHCl3 " " 

+ 397.5° (c . 0 . 67( CHClj); 
2-06 (m, 4„, « +Jn)i , (C j* » 270 MH z) : 5 2>0Q . 

*'>' 3.52- 3 . 62 (m , 2H< „ 3 **' 2 »' * > « 3.45-3.47 2H , 

n; ;;v 8 ' 1H ' ^ — £ - l:i c r; r; (br< ih< 

7 -61 (d, 2H, j. 7 . 14 H ™<W), 7 . 5 {s< 1H< 

ffll, ) 7 7c 7.66 (d, 1H. J = 4 30 „„ 

«.« «■.*»,. S3 . 7 (0CH ,,, 56 . 0 •;;•;/,? «•» '«»). 

127.0. ^ U7 ., "°- IC -»-» «"=). 120.5 ,c„,. 

•o^'^vs "ivr-'' 1504 ««->• 
»••- -i. u». u : : un.^rr.::;,;-' 1 

Example 10: Synthesis of 27 m ™u 

(Figure 1 2) tri ***i de »D library 60 

A su spension of fche ^ g 

"»«>1). in 2:1 DCE:DMF ( 30 mr , (example 9) (0.45 

AUtech tuhes (1 . 5 ^ ^ ^ tributed between 2? 

excess solvent was removed ^^ZllZTl^ tWiC6 < 

i^^rn ::;l;- 05 °™ e) — - u 

DMF (50 ° «■> was added to resin 30T0 17 \ ta 
to shake for 16 hours Resln " —1/tub.) and all owed 

Kesin 55 was filters . 
,2X1 ^ CH,Clj (2x1*,. MeOH (2 1 ^ With DMP 
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The procedure was repeated once. 



A solution of 20% piperidine in DMP (250 mL) was added to each 
tube and shaken for 2 hours. Resin 56 was filtered and rinsed 
with DMF (2x1 mL) , CH,C1, (2 x 1 mL, , MeOH (2 x 1 mL, and dried 
m vacuo. The procedure was repeated once. 

The above coupling and deprotection protocols were repeated twice 
until the library of 27 tripeptides 60 was generated. 
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CLAIMS 



PCT/GB99/02839 



1. 



A compound of formula (i) . 




(I) 



wherein: 

and R, are independently selected fm 
-°' =CH - R ' = C *»< CH.-CCH, CH,- COj H, CH SO R n ' ° R ' 
and CN, and there is option,! 1 ' ' °" S ° sR ' C °' R < COR 

« or C2 and C3; * *>uble bond between CI and 

*" R " *• an <* *. are independently selected f 
hal0 ' nitr °- amino, Me jS n ; or R, a I p H ' R ' ° H ' 

9-up -0-(CH l)p -o-, where ; is ' t0 ^ther for, a 

Rxi is either H or R ; 
Q is S, o or NH; 

O t 3 linking 9r ° UP ' « * bond; 
° is a solid support ; 

where *R i s a i ower , 

- aral kyl group of ^oT^V * " ^ ~ 

-roup optionally contains one or ^Jl ' alk * 
t^Ple bonds, which may form p^Y* or 
an aryl group of * of * conjugated system, or 

substituted by one or mo t T '' ±S <**Wly 

Y one or m ore halo, hydroxv =„• 

groups, and optionally contain, „ ' ° r nitro 

which may form part J «« ~ betero atoms, 

of, or be, a functional group. 

2 - A compound according to claim ! 

° f R " *>. R, and R ar ! • „ ***** that ° n * ° r 

selected from - C02 ^ SH ^ ^ -~ * « 

' raZ ' ° r ° H ' Whe - ^ is either H or an 
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nitrogen protecting group, z< is either OH or an acid 
protecting group, y is a divalent grQup ^ ^ ^ r 

■ 1S °' S ' m * or a single bond. 



3. 

and/or 



A compound according to claim 2, wherein it is either R 
: R. that is X-Y-A-. * 



4 A compound according to claim l, except that one or more 
ot R 2 , R 3 , Rs , R , ^ ^ are independently: 

H- (T) 0 -X'-Y-A- 

where : 

X' is CO, NH, S or O, ; 

Y is a divalent group such that HY = R; SA is 0 , s< m 
or a single bond; 

T is a combinatorial unit; 
and n is a positive integer. 

5 A compound according to claim 4, wherein it is R a and/or 
R B that are independently: 



H- (T) n -x ' -Y-A- . 



6. 



A compound according to claim 4 or claim 5, wherein X' is 
either CO or NH. 



7. A compound according to any one of claims 4 to 6, wherein 
n is from 1 to 16. 



8. A compound according to claim 7, wherein n is from 3 to 
14 . 



9. A compound according to any one of the preceding claims, 
wherein R, and HY if Y is present, are independently selected 
from lower alkyl group having 1 to 10 carbon atoms, or an 
alkaryl group of up to 12 carbon atoms, or an aryl group of up 
to 12 carbon atoms, optionally substituted by one or more 
halo, hydroxy, amino, or nitro groups. 

10. A compound according to claim 9, wherein R, and HY, if y 
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is present, are independently selected , , 

X to 10 carbon atoms 17 ^ 

m hai - h — • ^o, or n it ;: :r ou s p u s bstituted by - - 

11- A compound according to claim „ , 

* ««. „ „„ sub3tit : t j; r in Md " * 

9roup S , having 1 to 10 

carbon atom ° 6 chain alk yl 

12 - A compound according 

wherein Q is 0 . ° rdln9 t0 °" e <* the preceding claims, 

«• A compound according to any one of the prec 

wherein R lt i s H> U£ cne Preceding claims, 

14. A compound according to any one of eh 

wherein R, and R, are H. Preceding claims, 

15. A compound according to any one of tho 

herein R 7 is an al koxy group . ° £ the ^^ding claims. 

16. A compound according to any one of th 

wherein r, and Rj are H. Preceding claims, 

17- A compound of formula Bl 



R 9 



(II) 



R. O ^ 



l 6 

R 



3 



wherein R, p p 0 

claims 1 to 16 * ^ ** *» any one of 

18 • A compound of formula n a., „ . 

in a method of therapy. ^ *" Claim 17 '« use 

i9 - A pharmaceutical composition 

Position, comprising a compound of 
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formula II as defined in claim 17, and a pharmaceutical^ 
acceptable carrier or diluent. 

20. The use of a compound of formula II as defined in claim 
17 in the preparation of a medicament for the treatment of a 
gene-based disease. 

21. The use of a compound of formula II as defined in claim 
17 in the preparation of a medicament for the treatment of 
bacterial, parasitic or viral infections. 

22. A collection of compounds all of which are represented by 
formula I as defined in any one of claims 1 to 16. 

23. A collection of compounds all of which are represented by 
formula II as defined in claim 17, wherein R„ R„ r,, r, and r, 
are as defined in any one of claims 4 to 8, or in any one of 
claims 9 to 11, 14, 15, or 16 as appendant, directly or 
indirectly, on any one of claims 4 to 8. 

24. A method of screening a collection of compounds of 
formula II as defined in claim 17 to discover biologically 
active compounds. 

25. The use of a compound of formula II as defined in claim 
17 in a method of target validation or functional genomics. 
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Fig] 

SUBSTITUTE SHEET (RULE 26) 
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12 (JMB 98) 



13 (AG I05> 



Reagents a: Triphosgene, pyridine, CH 2 C1 2 ; b: pyridine, CH 2 C1 2 ; c: TBTU DIPEA, DMT 

d: SOj.pyridine, TEA, CH 2 C1 2 , DMSO. 



Fig.2 

SUBSTITUTE SHEET (RULE 26) 
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Fig.3 

SUBSTITUTE SHEET (RULE 26) 




Fig.4 

SUBSTITUTE SHEET (RULE 26) 
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Fig.5 

SUBSTITUTE SHEET (RULE 26) 
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SUBSTITUTE SHEET (RULE 26) 
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Fig.7 

SUBSTITUTE SHEET (RULE 26) 
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Fig.8 

SUBSTITUTE SHEET (RULE 26) 




Fig.9 

SUBSTITUTE SHEET (RULE 26) 
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Fig. 10 

SUBSTITUTE SHEET (RULE 26) 
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Fig. 1 1 
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Fig. 12 

SUBSTITUTE SHEET (RULE 26) 
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(54) Title: COLLECTIONS OF COMPOUNDS 
(57) Abstract 

A compound of formula 
(I), wherein: R2 and R3 are 
independently selected from 
H, R, OH, OR, -O, -CH-R, 
«CH 2 , CH2-CO2R. CH2-CO2H, 
CH2-SO2R, O-SO2R, CO2R, 
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AMENDED CLAIMS 

[received by the International Bureau on 29 June 2000 (29.06.00); 
original claim 17 amended; remaining claims unchanged (1 page)] 

is present, are independently selected from lower alkyl group 
having 1 to 10 carbon atoms optionally substituted by one or 
more halo, hydroxy, amino , or nitro groups. 

5 XI. A compound according to claim 10, wherein R, and HY, if Y 

is present, are unsubstituted straight or branched chain alkyl 
groups, having 1 to 10 carbon atoms . 

12, A compound according to any one of the preceding claims, 
10 wherein Q is 0. 

13. A compound according to any one of the preceding claims r 
wherein R n is H. 

15 14, A compound according to any one of the preceding claims, 

wherein R 6 and R 9 are H. 

15. A compound according to any one of the preceding claims, 
wherein R, is an alkoxy group. 

20 

16, A compound according to any one of the preceding claims, 
wherein R 2 and R 3 are H. 



17. A compound of formula II: 




claims 2 to 16. 

18. A compound of formula II as defined in claim 17 for use 
in a method of therapy. 
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19. A pharmaceutical composition, comprising a compound of 
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